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® The present Invention relates to novel -pseudo" nonapeptlde and decape|«de derivatives of LHRH. More 
particularly the present Invention relates to derivatives of LHRH wherein the nitrogen atom of at least one of the 
amide ix>nds has tieen alkylated. 
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LHRH ANALOGS 



This is a continuation-in-part of U.S. patent application Serial No. 390,572, filed August 7. 1989. which is 
a continuation-in-part of patent application Serial No. PCT/US89/00528, filed Febmary 9, 1989, which Is a 
continuation-in-part of U.S. patent application Serial No. 164.681. filed February 10, 1988. 



Technical Reld 



The present invention relates to novel "pseudo" nonapeptide and decapeptide analogs of LHRH 
wherein the nitrogen atom of at least one of the amide bonds is alkylated. The invention also relates to 
10 processes for preparing such compounds, to pharmaceutical compositions containing such compounds and 
to the use of such compounds for modulating levels of sex hormones In male or female mammals. 
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25 



Background Art 

Luteinizing Hormone Releasing Honnone. known as LHRH or GnRH. is a dec^ptide with the folkwrtng 
fbnmula: 

(pyro)Glu-His-Trp-Ser-Tyr-6ly-Leu-Arg-Pro-Gly-NH2 

LHRH is released from the hypothalamus and binds to a receptor on the pituitary gland, causing the release 
20 of LH (Ujtelnizlr^ Hormone) and FSH (Follicle. - Stimulating Homnone). Subsequently. LH and FSH act on 
the gonads to stimulate the synthesis of steroid sex hormones. The pulsatile release of LHRH, and thereby 
the release of LH and FSH. controls the reproductive cycle in domestic animals and humans. Acute doses 
of LHRH agonists increase the levels of LH and steroid sex honnones in both animals and humans. 
Paradoxically, chronic doses of these agonists suppress the levels of LH and steroid honnones. Con- 
sequently, the effect of multiple doses of LHRH agonists is to suppress estrogen formation in the female 
and suppress testosterone fonnation in the male. The same effect is observed in both animals and humans 
after administration of acute or chronic doses of LHRH antagonists. LHRH agonists are cun-ently used or 
- - under clinical investigation for the treatment of several homione depended as prostate 

cancer, benign prostatic hypertrophy, endometriosis, uterine fibroids, precocious puberty and breast cancer. 
30 They have also been used as contraceptives. For a review of LHRH analogs see J. Sandow. et al. in 
"Hypothalamic Homriones. Chemistry. Physiology, and COnical Applications", edited by D. GuDta and W 
Voeters. p. 307 (1978). , k . 

Blotogically active LHRH analogs have been studied in animals and humans. LHRH analogs have been 
found to be effective by eltiier Intraveneous. subcutaneous, or depot administration. Intranasal and 
35 intravaginal administrations are effective only at very high doses. All of tiie reported LHRH analogs show 
0.1% to 1% potency following oral administration when compared to intraveneous doses. One of tiie major 
reasons for tfiis low potency is that these peptides are degraded in tiie stomach by various proteolytic 
enzymes before reaching tire blood system. It would be desirable to prepare analogs of LHRH tfiat are 
stable against proteolytic enzymes and are biologically potent after oral administration in animals and 
40 humans. 



Summary of the Invention 

The present invention relates to novel "pseudo" nonapeptide and decapeptide derivatives of LHRH. 
More particulariy tiie present invention relates to derivatives of LHRH wherein the nitrogen atom of at least 
one of the amide bonds is alkylated. 



so Brief Description of tiie DrgvWngs 

Figure 1 is a comparison of the in \rifro intestinal stability of (pyro)Qlu-His-Trp-Ser-Tyr-l>Uu-Leu-Arg- 
Pro-NHB versus {pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-l=>n>NHEL 

Disclosure of tiie invention 
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The compounds of the present invention are of the formula: 



A-B-C-D-E-F-G-H-I-J 
123456789 10 



(I) 



or a pharmaceutically acceptable salt thereof; 

wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl, D-pyroglutamyl, 
N-acetyl-L-prolyl, N-acetyl-D-prolyl, N-acetyl-L-delta^''*-prolyl, N-acetyl-D-delta^*'*-proIyl, N-acetyH- 
phenylalanyl, N-acetyl-D-phenylalanyl, N-acetyl-L-3-(2-thfenyl)alanyl, N-acetyl-D-3-(a-thienyI)alanyl. N- 
acetyl-L-3-(4-chlorophenyl)a!anyl, N-acetyl-D-3-{4-ch!orophenyl)alanyl. N-acetyl-L-3-(4-fluorophenyl)alany!. 
N-acetyl-D-3-(4-f!uorophenyl)alanyl. N-acetyl-L-3-(4-bromophenyl)alanyl. N-acetyl-D-3-(4-bromophenyl)- 
alanyl, N-acetyl-L-3-(4-methylphenyl)alanyl, N-acetyl-D-3-{4-methylphenyl)aIanyl, N-acetyl-L-3- 
{pentamethylphenyl)alanyl. N-acetyhD-3-(pentamethylphenyl)alanyl. N-acetyl-L-3-(3.4,5-trimethylphenyl)- 
alanyl, N-acetyl-[>3-(3,4,5-trimethylphenyl)a)anyI, N-ac0tyl-L-tryptyl(N-indole-methyl), N-acetyl-D-tryptyl{N- 
indole-methyl). N-acetyl-L-tryptyl(N-indole-formyl). N-acetyl-l>tryptyl-(N-indoIe-formyl), N-acetyl-L-3-(1-ad- 
amantyl)alany1. N-acetyl-D-3-(1-adamantyl)alanyl. N-acetyl-L-5-fluorotryptyl(N-indole-fonnyl). N-acetyl-D-5- 
fluorotryptyl(NHndole-fonnyl), N-acetyl-L-3-(2-naphthyl)alanyl. N-acetyl-L-3-{3-ben20thienyl)alanyl. N-acetyl- 
D-3-(3-ben20thienyl)aianyl, N-acetyl-L-3-(3-ben20)ca20lyl)aIanyl. N-acetyl-D-3-(3-benzoxazolyl)alanyl. N- 
acetyl-alpha-methyl-L-3-(4-chlorophenyl)aianyl, N-acetyl-aipha-methyl-D-3-(4-chIorophenyl)aianyl, N-acetyl- 
L-3-(4-trifluoromethyiphenyl)alanyl. N-acety»-D-3-(4-trifluoromethy!phenyl)alanyl, N-acetyl-L-tyrosyl. N-acetyl- 
D-tyrosyl, N-acetyi-L-O-methyl-tyrosyl. N-acetyl-D-O-methyl-tyrosyl, N-acetyl-D-3-{2-naphthyl)alanyl, N- 
acetyhL-3-(1-naphthyI)alanyl. N-acetyl-D-3-{1-naphthyl)alanyI. N-acetylsarcosyl, N-acetyl-L-3-(cyclohexyI)- 
alanyl, N-acetyl-l>3-(cyclohexyI)aianyl, N-acetylglycyl. L-N-acetyl-N-methylalanyl, N-acetyl-N-methyl-D-al- 
anyl. N-acetyl-a!pha-methyl-L-phenylalanyl. N-acetyl-alpha-methyl-D-phenylalanyl, N-acetyl-D-phenylalanyl, 
N-acetyl-L-phenylalanyl, N-fomiylsarcosyl. N-formyl-N-methyl-L-alanyi, IM-fonmyl-N-methylalanyl, 2-r4-beta- 
(ethylaminocarbonyl)-N-epsilon-(ethylamido)glutam yl. N-delta-ethyl-glutamyl. L-prolyl, D-prolyl. L-delta^^- 
prolyl. D-delta^'^-prolyl, L-phenylalanyl, D-phenylalanyl, L-3-(4-methylphenyl)alanyO, D-3-(4-methylphenyl)- 
alanyl. L-3-(4-nitrophenyl)a!anyl, D-3-(4-nitrophenyl)alany!, L-3-(4-acetylaminophenyl)alanyl, D-3-(4-ac- 
etylaminophenyl)alanyi. L-3-(4-chlorophenyl)alanyl. !>3-{4-chlorophenyl)alanyl. L-3-(4-fluorophenyl)alanyI, D- 
3-(4-f1uorophenyl)alanyl. aJpha-methyl-L-3-(4-chlorophenyl)alany!. alpha-methyl-l>3-(4-chlorophenyl)alanyl. 
L-3-(4-trifluoromethylphenyI)alanyl, D-3-(4-trifluoromethylphenyI)alanyl. L-tyrosyl, D-tyrosyl. L-O-methyl- 
tyrosyl. D-O-methyl-tyrosyl. sarcosyl, glycyl. L-N-methylalanyl. N-methyl-D-alanyl. N-methyl-L-pyroglutamyl, 
N-methyi-D-pyroglutamyl. alpha-methyl-L-phenylalanyl. a!pha-methyl-D-phenylalanyl, N-acetyl-alpha-aza-S- 
(4-chlorophenyl)alany!, N-acetyl-alpha-a2a-3-(4-fluorophenyl)alanyI, N-acetyl-alpha-aza-3-(2-naphthyl)aianyl» 
N-acetyl-aIpha-a2a-3-(1 -naphthyl)aianyl, N-acety l-alpha-aza-alanyl, N-acetyl-alpha-aza-glycyl, N-acetyl- 
alpha-aza-sarcosyl, N-acetyl-alpha-a2a-3-{4-methylphenyl)alanyl, N-acetyl-alpha-aza-cyclohexylalanyl, N- 
acetyi-alpha-aza-3-(1-adamantyl)aianyl. N-acetyl-alpha-aza-tyrosyl(0-methyl), N-acetyl-alpha-a2a-3-(3-ben- 
20thienyl)alanyl, N-acetyl-alpha-aza-phenylalanyl. N-methylalpha-aza-pyroglutamyl. N-acetyl-alpha-aza-3-(2- 
thienyl)alanyl, N-acetyl-alpha-aza-3-(3-ben2oxa2olyl)alanyl, I^J-acetyl-alpharaza-3-(3.4^trimethylphenyl)- 
alanyl, N-acetyl-alph-a2a-3-(pentamethyiphenyl)alanyl. N-acetyl-N-a!pha-methyi-alpha-aza-3-(2-naphthyl)- 
alanyl, N-acetyl-N-alpha-methyI-aIpha-aza-3-(l -naphthyi)alanyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-(4- 
chlorophenyl)alanyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-(4-fluorDphenyI)alanyl, N-acetyl-N-alpha-methyl- 
alpha-a2a-3-(4-methylphenyl]!alanyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-(4-methoxyphenyl)alanyI. N-acetyl- 
N-alpha-methyl-alpha-a2a-(1-adamantyl)alanyl. l^acetyl-N-alpha-methyl-aipha-aza-3-(phenyl)alanyl, N- 
acetyl-N-alpha-methyhalpha-aza-alanyl. N-acetyl-N-alpha-methyl-alpha-aza-3-(cyclohexyl)alanyl, N-acetyl-N- 
alpha-methyl-alpha-aza-3-(ben2thlenyl)alanyI. N-acetyl-N-aIpha-melhyl-alpha-a2a-3-(ben2oxazolyl)alanyl, N- 
acetyl-N-alpha-methyl-alpha-a2a-3-(3.4,5-trim8thylphenyl)alanyl, N-acetyl-N-alpha-methyl-alpha-azarS- 
(pentamethylphenyl)alanyl and N-acetyl-N-alpha-methy^alpha-aza-3-(2-thienyl)alanyl phenyl)aianyi; 
B is absent or an amino acyl residue selected from the group consisting of L-histidyl, D-hlstidyl, L-tryptyl. 
[>tryptyl. L-tryptyl(N-indoIe-methyl). D-tryptyl(N-indole methyl), L-phenylaianyl, D-phenylalanyl, L-3-(2-naph- 
thyl)-alanyi. D-3-{2-naphthyl)-alanyl. . L-3-(1-naphthyl)-alanyl. D-3-(1-naphthyl)-alanyl, L-3-(3-benzoxa2olyl)- 
alanyl. [>3-(3-benzoxa20Iyl)alany1. L-3-(3-pyridyl)-alanyl, L-3-(2-pyridyI)-alanyl. D-3-(3i>yridyl)-alanyl. D.3-{2- 
pyridyl)-alany!. L-3-{2-thia2olyl)-aianyI, D-3-(2-thia20lyl)-alanyl, L-3-(3-ben2thienyl)aIanyi, D-3-(3-benzlhienyr)- 
alanyi, L-3-(2-benzthienyI)alanyl, D-3-(2-ben2thienyl)alanyi, L-3-(2-thienyl)-alanyl, D-3-(2-thienyl)-alanyl, L- 
cyclohexytalanyl. D-cyclohexylalanyl. L-3-(3-pyra2olyl)alanyI. D-3-(3-pyra2olyl)alanyl. L-3-(4-chlorophenyl)- 
alanyl. l>3-(4-chIorophenyl)alanyl. L-3-(4-fluorophenyl)alanyl. D-3-{4-fiuorophenyl)alanyl, L-3-(4- 
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bromophenyl)alanyK D-3-(4-bromophenyl)alanyl. L-3-(4-trifluoromelhylphenyl)alanyl. D-3-(4-trifluoranethyl- 

mS TrS '-3-(4^ynophenyI)alanyl. D*(4^ophenyl)alanyl. L-tyrosyl(0-methyl), D-tyrosyKO- 
SI?' ,^;3-('^"'fy'P''«"y')alanyl. D*(4^,i9thylphenyl)alanyl, L.3.(4-nitrophenyOalanyl. 0-^4^ 
SJ^i^^Tk L-3-(4-acetylaminophenyl)aIanyl, D-3-(4-acetylaminophenyl)alanyl. L-methionyl. D- 
m^ionyl L-alpha-methyl-3-(4-chlorophenyl)alanyl, D-alpha-methyl-3-(4^lorophenyl)alanyl. (SSMiat 

^Pfa-ara-3-(3.4.5-trimethylphenyl)alanyl. alpha-az^S-^ 

bromophenyI)alanyl alpte-aza-3H4-m 

JTflu^SE 'r:V'^"'~'^?f ^y'- D-a^uinolyD-alanyl. alpha^(4^,;;ophen;i)ala^yl^:^ 
WuorophenyDalanyl. alpha-a2a^2-naphthyl)alanyl. alpha^3-(3-quinolyl)aIanyl. alpha-S^ 
^S^l^'^rTT^'^'^'^' ^P^--^-3-(2-«iienyl)alanyl. aJpS-aza-'^fa-be'.izmier^,^ 
feS^;??^K^^-.^""'^"^*^*y'' ^'Pl^^^a-tn^PtyKN-indoie^ethyO. alpha-aza-tryptyl(N4ndo£: 

dhlorophenyl)alanyl, N-(R3,)-D-3-(4.fIuorophenyl)alanyl, NKR3,H-3^4-fluorophenyl)alan55. 
rrnl?^{'?"'?.''r'; :^-<'^-)-'>3-<^«fl"°romethylphenyDalanyI. N^fSi^W^Jl^iexiXl it 
t^T'°''.!T'^'"^'' N-(R3i)L-3^44>romophenyDalanyl, N^Ra,)-D.3-(4-bromophenyl)Zyl. N^3,t 

'^^"f°^S'^-<^'^°-^««'y'-ty^OSy'. N-(R3,)-D-tyrosyl. N-(R3,H-histidyl. N-{R3,)D-histidyl. N^,)- 
:^^m!?"^'"^'' N-('^')-'>3-(2-thienyl)alanyI. N-(R3,)-L-3-{2-thiazolyl)alanyl. N-<FiVD-3-AteSyi> 
atenyl, N-(R3,K-3-(2-pyridyl)alanyi. N-(Ra,)-D-3-(2-pyridyl)alany . t^iRJhisi^nsp^Sy^LZ^S^- 
3-^-naphthyl)aIanyl. rHR3,K-3-(3-benzthienyI)alanyl. NVR3,)-D-3ibenzthfenyoTaSf^S^^^^^^ 
nzthienyl^anyl N-(R3,^D-3.(2-benzthienyl)alanyl. NKR,,hL-3-(34ezt«azolyliyl/^X^ 
z^cazolyOatenyl. N-(R3,H-3^3-pyridyDalanyl. NHR3i)-D-3K3iDyridyl)aIanyl. NH^^T^^^w- 
p^. N-(.^,)-^tryptyl(N-indoleHT«thyO. NKR„)-I>tryptyKN.|ndole-ai8thy5. N- Ra.hD-SnyrN^S^u - 
^i^Ji^''^''^'''^''' N-d^'K-S^I-naPhthyOaianyl. Ueiin R,, is LSrelSi. 
C is an amfrio acyl residue selected from the group consisting of L-tryptyl, D-tryptyl. L-tryptylfl^ndole. 

' . ^1 D-3-(3-Py^Wy|.N'K»dde)alanyl. L-3-(3i,yridyl-N'^deilanyr D.3-(3-XSlW 

SSii^^^'" h'^'^'":!^' .'^3^3^"'"0lyl^ ^de)aianyl. L-3-(3K,uiril-N'-oxide)a ^H^Zn"^ 
t^t^J:^TT^.' ^■^^^-"^•^•'yOalanyr. I>-3-(1-naphthyl)alanyi. L-WbenzSnyOalanlJ. 
DJ^enzthienyflalarvl. L^2-benz(f.ienyl)aianyl. C)-3-(2-ben2thienyi)alanyl. L-3^3-ben20xazolyiJanyi 
^T^'T:^' "--^f "^'^^y. DK^yclohexylalanyl. iWdazolyJalanyl. D-3-lSSv^ 
atenyl. alpha^ethyl-L.phenylalar.yl. alpha^T,ethyl-I>phenylalanyl. L-3-2-r,iiWlai;nyl. O-^Z 
ttVlalanyl. L-O-methyltyrosyl, D-O-methyltyrosyl. L-3-(4-methylphenyl)alanyi. D-A4-meSef,wSaTu 
^S:;::*''?,"^"^ '^^<P«'«-'««'y'P»'-yOaianyi;U3;5-tn^^^^^ 
Jimeti,ylpheny)alanyl. L-3K+^ioroph8nyi)alanyl, D-3K4Hchlorophenyi)alan5S. a IphaLttiytSJ 

21^«,^S^'^f'^r'?"*^''^'^'''°^^^^ L-SK4-trfflt^LemylphenyNn'i-|:t 
JJuoromeftylp»,enyOalanyl. L-3^4-fluorophenyl)alanyl. D-3^4-fiuorophenyl)aIanyi. 11(2-* enylHanyl ^ 

te)alany«. N-<R32)-D-3-(3-pyndyl-N -o)dde)alar»yl. L-3-(2-thiazolyl)-alanyl, l3-3-{2-thiazolyl)alanyl aiDl4^3- 
mZ22 nT- .^'Pl't"^*^'- alpha-aza-phenylalar^,. alphaiaWthienyI)i;rSp25S^J: 
T ' ^P''^-3^'^ethylphenyi)alanyl. alpha^3K2H«pWhySa.J|. alJhMza^ 
SS^rrrS ^^'^-^f<3^^^xazoIyDalarvI. alpi«.aza*(cycloi«xyI)aiL,TalphiaJ?^ 
,w ^Pl^-^^^B^^nyDalanyl. alpt«^.3K+<*iorophenyl)alanyi alha-aJs-^ 
bromophervl)alanyl. alpha^Hryptyl(N-indole-methyl). alpha^-3-{3-pyridyl)alanyl. alpha-S-J i 
qumolyOaia^^^ aipl,a-az^3K2-tt,ia2oiyl)alanyl. NKR3.)-L-3K2-tt,ienyl)al^^l. ^HRa.j-iT^-thfeny^^^ 
.3j^nolyDatenyl. I>^uinolyl)alany|. L-3-(2-napl,thyI)alanyl. D-Z-S^yii^ 

'^(««H-tryptyl{NHndole^ethyl). N-(R,,)-I>,rypSJwndole-rnetSr'S 
{R32)-L-3-(2-thiazo!yl)alanyl. N-(R32)-D-3-(2-thiazolyl)alanyl. N-{R,2H-3^pyridyl)Jaiyl I^R^.Wl^La^ 

NKR,.K-3^inolyl)i;any.: ,H^I)Sh'.^^^^^ 
'*^"»^H)-3-(4.fluorophenyOalanyl. N-(R3.H-3K4-fluorophenySS. ^ 
^^■^vJSr!2^'"^L^^^ N-(R3.K-3-(4-trffluoron,e.!.ylph';nyl)- 
S' I^^'St^T-ir^T'^'^^f/'" N-(R'^H>3-(2-napi,thyl)alanyl. NKR3.K-3K2^ihthJlf 
abnyl. l^2)-l>3-(1-naplrthyl)aiaivl. NKRs2H-3K1-naphlhyDaIanyl. N-(R,2H-3KW)en2tfrfemrt)alffliyl 
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(R3a)-D-3-(3-ben2thienyl)alanyl. N-(R3,)-L.3-(2-ben2thienyl)alanyl. N-(R,2)-D-3-(2-benz^.enyOaJanyl. N- 
R,2H-W3-benzoxa20lyl)alanyl. N-(R32)-D-3K3-ben20xa2olyl)alanyl. N-(R32>-L-tyrosyl. N^Ra* "D-^osy^ N- 
R,iK-3-(3.4.5-Wm9thylphenyl)alanyl, N-(R32).D-3-(3.4.5-trimethylphenyl)alanyl. N-(R32R-3-(^etfiyl- 
phenyDalanyl. N-CRsahD^-HnethylphenyOalanyl. N-{R38)-L-3-(pentamethylph8nyl)alany . N-(R«H5-3- 
LntemethylphenyDalanyl. N-(R32)-L-3-{44,romophenyl)a]anyl, N-(R32hD-3-(4-bromophenyOaJany . N-(R32)- 
L-cyclohexylalanvL N-(R32)-D-cycloh9xylalanyl. NKR32)-L-3-(3-indazolyl)alanirt. N^.)-D-3K34nda2olyl)- 
alanyl. N-alpha-(R32)-alpha-aza-3-(l-naphthyl)alany!. N-alpha-(R32halpha-a2a*<3iJyndyl)alanyl. N-alpha- 
(R32)-alpha-a2a-phenylalanyl. N-alpha-{R32)-alpha-a2a-3-(3-benzthienyl)alanyl. N-alphaKR32)-alpha-a2a-3-(2- 
Lzmienyl)alanyl. N-alpha.(R32)-alpha-aza-3.(4-methylphenyl)alanyl. N;alpha-{R3^alpha-a2a-3-^em^ 
phenyl)alffliyl. N-alpha^2)-alpha-a2a-3K4<hlorophenyl)alanyl, N-(R32)-OHnethyMHyro8yl and NKR32)-0- 
methyH-tyrosyl. wherein R32 is methyl, ethyl, propyl or isopropyl; . 
D is an amino acyl residue selected from the group consisting of prolyl. 4-hydroxyprollne, L-seryl, L-seryl- 
(0-benzyl) L-seryKO-POsHz). L-serly(0-P03Me2. L-glutamine. L-alpha.beta-diaminopropyl. L-alanyl. L- 
threonyl 2 SKliaminopropionyl, 2-amino3-guanldinopropionyl, 2,3-diaminoproplonyl (wherein the 3-amlno 
oroup is substituted with loweralkyl. 3iDyridinecarbonyl. 2-pyrazinecarbonyl or 2-indolecarbonyl). N-alpha- 
aza-glycyl. N-alpha-aza-alanyl. N-alpha-(RJ-alpha-aza^lycyl. N-alpha-(R„)-alpha-aza-aIanyl N-(Ro)-L-sery . 
N-(^>-L-seryl((>benry1). N-(RoK-glutamine. N-<Ro)-L-alanyl. N-alpha-(Ro)-beta-am.nopropy N-alpha-(Ro - 
N-beta^ylaminopropyl. N-(Ro)-L^ryl(0-P0,H2). N^RJ-L-seryKO-POsMei) and N-(Ro)-L-threonyl. 
wtierein Ro is loweralkyl or allyl; 
20 or D is a qlycosyl derivative of serine or threonine; ^ „ . ^ ,,/^ 

E is an amino acyl residue selected from the group consisting of L-tyrosyl. L-tyrosyl(O-methyl) L-tyrosy O- 
ethvD L-tyrosyKO-POaHj). L-tyrosyKO-POaMez). L-phenylalanyl. N-{R33K-tyrosyl. N-(R33K-tyrosyl(0- 
m^yl). N-(R33)-L-tyrosyl(0-P03H2). I^R,3)-L-tyro5yl(0-P0,Me2). 3K2-thienyl)alanyl 3-(34)enzth.enyl^ 
alanyl. 3K1-naphthyl)alanyl. 3-(2-naphthyl)alanyl. NKRssH-phenylalanyl. L-3-(4Ki,lorophenyl alanyl. b.3-{4- 
25 fluorophenyl)alanyl, L-hisBdyl, L-3Kcyclohexyl)alanyl. L-3^4-aminophenyDalanyl. 

alanyl N-(R3s)-L-3-(4-aminophenyl)alanyl. N-(R33)-L-3-(4-acetylamlnophenyl)alanyl. N-(^8)-L-3-(4. 
fluorophenyOalanyl. N-{R33^L-3-(4^hlorophenyI)alanyl. N-(R33>-L-histidyl, N-(R33K-3^cydohexyl)al^^^^ 
(R„).3-(2-thienyi)alanyl. N-(Ra3)-3H3^jen2thienyl)alanyl. NKR33)-3-{1-naphthyl)alanyl. N-(R33h3-{2-naph- 
thyOalanyl. and N-(R8s)-L-tyrosyl(0-ethyl). wherrin R33 Is methyl, ethyl, propyl or Isopropyl: or E is 
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IS 



so 



19 19 



"Y^ or -"Y^ 



(CH2)n (CHj)„ 



wherein n Is 1 to 4; R30 is hydrogen, methyl, ethyl., propyl or isopropyl: and R, is ammo allqriamino. 
cydoalkylamlno or alkanoylamino: or R, Is -N(R3)C(0)(CH2)„R6o or -NHC(NH(R3))=NR4 wherein R3 .s 
hydrogen, loweralkyl or cycloalkyi: R» is hydrogen, loweralkyl. cycloalkyl. amino or cyano; ff .s 0 to 6; and 
F^o fe toweralkyl. dialkylamino. cycloalkyl. aryl. arylalkyl. heterocyclic. (heterocyclk:)alkyl or -NHR.20 
wherein R,20 is hydrogen, loweralkyl. cycloalkyl. aryl. arylalkyl. ''^^'fy°«'='^«*«'°'^21^!l^^^ 
^ alkanoylamino or -NHRsz wherein Rej is loweralkyl. cycloalkyl. aryl. arylalkyl. heterocyclic. Oiffrocyclic)- 
alkyl or -C(0)Rs3 wherein Rss is toweralkyl. cyctoalkyl. aryl. arylalkyl. heterocyclic or (helBrocycUc)alkyl: 
or Ri is -aO)R- wherein R- is hydroxy, alkoxy. amino, phenoxy or -methoxyphenyl: 
F Is a I>amlno acyl residue derived from any of the naturally occuring alpha-amino aads or from synthetic 
non-natural alpha-amIno adds Including, but not limited to. a D-amino acyl residue of the formula: 



ss 
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or 



C(R3S)(R36) 



IS 



— (CHj), 




^^m"^im\c^o'!S^^ "rT"!?' I^'^.'""' ^^'"^'^'"o °r alkanoylamino; or Ffc is -NH-C(NH(R')- 

heterocyclic. (heferocyclio)aIM. amino IsmL^ or nhr^ J. 'i^*^'^'^' 

aorr. arylalkyl. heteracycHc or ifreL^S ^' " *^'*««^'' 

or F IS a I>aminoac5yl residue having the formuJa: 



30 



35 



O 



^ -^•^'•-y, ar,d Is hydrogen. 

or F is a glycosyl derivative of D-serine or D-threonine- 

aminoSUtM^Sl)^ S ^^'(O-^-B"). tyrosyl. toypty|.^2: 

or G IS a glycosyl derivative Of serine or threonine- 
(Mr F and G taken together are 



40 



45 
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wherein R47 is hydrogen, loweralkyl, S-Indolylmelthyl, 2-naphthylmethy1. benzyl or substituted benzyl 
wherein the phenyl ring Is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Roo is loweralkyl; 

H is an amino acyl residue of the formula: 




R9 



wherein p is 1 to 4; Ras is hydrogen, methyl, ethyl, propyl or Isopropyl; and Ra is amino, alkylamino, 
cycloalkylamino or alkanoylamino: or Rs is -N(Rii)C(0)(CH2)hhR7o or -NH-C(NH(Rii))=NRi2 wherein Rn 
is hydrogen, loweralkyl or cycloalkyi; R12 is hydrogen, toweralkyl, cycloalkyi, amino or cyano; hh Is 0 to 6; 
and R70 is loweralkyl, dialkylamino, cycloalkyi, aryl, arylalkyi, heterocyclic, (heterocyclic)alkyl or -NHR71 
wherein R71 is hydrogen, Iwoeralkyl. cycloalkyi. aryK arylalkyi, heterocyclic, {heterocycllc)alkyl, amino, 
alkanoylamino or -NHR72 wherein R72 is hydrogen, loweralkyl, cycloalkyi. aryl, arylalkyi. heterocyclic. 
(heterocyclic)alkyl or -C(0)R73 wherein 

**7^ Is loweralkyl, cycloalkyi, aryl, arylalkyi. hetenxyc lie or (heterocyclic)alkyl; 

or Rs Is PTOlOy wherein R"* is hydroxy, alkoxy, amino, phenoxy or p-methoxyph©nyl; 

I Is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl. L-pipecolyl, 

alpha-aza-prolyl, trans-beta-amlnocylopentanecarbonyl, cis-beta-aminocyclopentanecarbonyl, 3-(loweralkyl)- 

prolyl, N-methyl-L-alanyl. N-methyl-norvalyl. 1-dihydrolsoindole-2-L-carbonyl and thiazolidine-S-L-carbonyl; 

and 

J is 1-pyrroIidinyl, 1-piperidinyl, 4-morphoUnyl, or an amino acyl residue selected from D-alany!amide, L- 
alanylamlde, glycylamlde, sarcosylamlde, N-(R4o)-0-alanylamlde, N-(R4o>-L-alanylamide. N«(R4.o>-beta-L- 
alanylamlde, N-{R4o)-beta-l>alanylamlde, L-2-amlnobutyrylamlde, D-2-aminobutyrylamlde. N-(R*o)-L-2- 
amlnobutyr lamide. N-(R4o)-D-2-am!nobutyrylamide. L-serylamlde, D-serylamlde, N-(R4o)-L-serylamlde, N- 
(I=Uo)-D-serylamide, N-(R4o)-L-norvalyIamide, N-(R*o)-D-norvaly lamide. L-norvalylamide. D-norvalylamide or 
alpha-aza-alanylamide, wherein R+o is methyl, ethyl, propyl or isopropyl; or J is -NHRs or -NHCH2CONHR8 
wherein Rg is hydrogen, loweralkyl. cycloalkyi, fluoro substituted loweralkyl or hydroxy substituted loweral- 
kyl; 

or J Is -N(Ri32)N(Ri33)-C(0>-NH-Ri3 wherein R13 is hydrogen, loweralkyl. cycloalkyi. hydroxy substituted 
kweralkyi or fluoro substituted toweralkyl and Ri32 and Ri33 are independently selected from hydrogen 
and loweralkyl; with the proviso that the amide bond between at least one of the pairs of residues ArB. B-C. 
C-D. D-E. E-F. F-G. G-H. H-l. or l-J Is alkylated on the nitrogen atom of the amide bond linking the two 
residues and with the proviso that the compound is not (pyrQ)Qlu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro- 
Gly-NH2, (pyro)Glu-His-Trp-S0r-Tyr-D-Trp-N-Me-Leu-Arg-Pro-Gfy-NH2, {pyro)Glu-His-Trp-Ser-Tyr-Gly-N- 
Me-Leu-Arg-Pro-NH2, or (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg-Pro-NH2. 

These compounds exhibit affinity for LHRH receptors. Generally, compounds of the invention which 
contain D amino acids at positions 1, 2. 3 and 10 or at positions 1 and 2, or at positions 2 and 3. or which 
have position 2 deleted are LHRH antagonists. 

As set forth above, and for convenience in describing this invention, the conventional abbreviations for 
the various common amino acids are used as generally accepted in the peptide art as recommended by the 
lUPAO-lUB Commission on Biochemical Nomenclature, Biochemistry M , 1726 (1972). These represent L- 
amino adds, with the exception of the achiral amino acid glycine, and with the further exception of any 
unnatural or natural amino adds which are achiral. or are otherwise designated as All peptide sequences 
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16 



20 



25 



mentioned herein are written according to tlie generally accepted convention whereby the N-terminal amino 
acid is on the left and the C-terminal amino acid is on the right 

Other abbreviations which are useful in describing the invention are the following: 

Amino acids ^ prot ect incr groups, reagents Abbreviation 



3-2-thienyl--D-alanyl 

L-lT- < eps i Ion ) -i s opropy 1 lysy 1 

2- (pyr idyl >-L-alanyl 

Arginine 

t-Butoxycarbonyl 

Benzyl 

Benzyloxycarbonyl 

N,N' -Dicyclohexylcarbodiimide 
Glycine 

Histidine 

l-Hydroxybenzotriazole 

I so leucine 

Leucine 

Norleucine 

Norvaline 

Methionine 

Methyl ester 

Benzyl ester 

Phenylalanine 



D-Thia 

(isp)Lys 

2«Pal 

Arg 

Hoc 

Bzl 

Cbz 

DCC 

Gly 

His 

HOBt 

lieu 

Leu 

Nleu 

Nval 

Met 

OMe 

OBzl 

Phe 



30 



35 



40 



46 



50 



55 
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Proline 

Pyroglutamic acid 

Serine 

Tosyl 

Tryptophan 
Tyrosine 

N , N • -di-isopr opy Icar bodi imide 

Dehydro-alanine 

L-N-me thy 1 serine 

(2 ) -N-inethyl-3-N-ethyl-di amino-- 

propionic acid 

( 2 ) -N-ethylureido-( 5 ) -ethyl amido- 

glutamic acid 

L-N-acetylsarcosyl 

L-N-formylsarcosyl 

3- ( pyr idyl ) -L-al any 1 

3- ( pyr azo ly 1 ) -L-a 1 anyl 

( 3S ) -1,2,3/ 4-tetr ahydroioquinol ine- 

3 -car bony 1 

L-N-methyl-O-benzylseryl 
L-O-methyltyrosyl 
L-cy c 1 ohexy 1 al any 1 
3-( 2-naphthyl )-D-alanyl 

3- ( l-naphthyl)-L-alanyl 

4- D ime thy 1 aminopyr i d ine 
Ben2otriazol-l-yloxy-tris(diinethyl- 
amino ) phosphonium hexaf luor ophosphate 
Bis ( 2-oxo-3-oxa2olidinyl )phosphine 
chloride 

3-( 3-Benzthienyl ) alanine 

3-( 3 r 4 , 5-tr iinethylphenyl ) alanine 

D-3-( 4-thiazolyl ) alanine 

homo-c it rul 1 ine 

D-Ser ( O-alpha-L-Rhamnosyl ) 

D-Ly s ( N-eps i 1 on-4 -raethoxy Ibenz oy 1 ) 
Ly s ( N-eps i lon-c arbonyl-N ' -hydr az ine ) 

D-Lys ( N-eps i lon-2-pyr az inec arbony 1 ) 

Lys (N-eps ilon-carbonyl-N ' -hydrazine- 
N-acetyl 

D-Lys ( N-eps i lon-c arbonyl-N ' -morpho 1 ine ) 

D-Lys (N-eps ilon-carbonyl-N • -piperazin- 
yl-N" -methyl 

D-3-(pentamethylphenyl ) alanine 
D-4-( 4-methoxybenzoy 1 ) homoalanine 
Homoarginine(N , N • -guanidino-diEthyl ) 



Pro 

(pyro)Glu 

Ser 

Tos 

Trp 

Tyr 

DIG 

DeAla 

N-Me-Ser 

N-Me-N-Et-Dap 

EtuEtaGlu 

N-Ac-Sar 

N-Forra-Sar 

3-Pal 
3-Pyral 

3-Tic 

N-Me-Ser{0B2l) 

0-Me-Tyr 

Cha 

D-(2)-Nal 

(D-Nal 

DMAP 

BOP 

BOPCl 
3-Bal 
Tmp 

D-4-Thiaz 
HCit 

D-Ser(0-alpha-L- 
Rha) 

D-Lys (Anis) 
Lys ( N-eps i lon- 
CO-Hyz) 

D-Lys ( N-eps i 1 on- 
Pyrz) 

Lys ( N-eps i lon- 

CO-HyzAc ) 

D-Lys ( N-eps i 1 on- 

co-Mo rph) 

D-Lys (N-eps i Ion- 

CONMePip) 

D-Pmp 

D-Mbha 

Harg(N<3-diEt) 



The sequence of LHRH has been shown to be 

(pyro)Glu-His-Trp-Ser-Tyr-61y-Leu-Arg-Pro-Gly-NH2. 
123 4567 8 9 10 
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Nona- and decapeptides in which the amino acid residues at particular places in the sequence have been 
replaced by other amino acid residues or other moieties are abbreviated by showing the nature of the 
sut>stitution, superscribed by the location, followed by LHRH as the parent. For example, the sequence 

5 N-Ac~Sar-His-Trp"N-Me-Ser-Tyr-D-(2)-Nal-Leu-Arg-Pro-Gly-NH2 
1 2 3 45 6789 10 

is represented 
70 [N-Ao-Sar^-N-Me-Ser*-D-(2)-Nal^]LHRH; 

and the sequence {pyro)Glu-His-Trp-N-Me-SerTyr-l>Trp«-Leu-Arg-Pro-NHa is represented 
[N-Me-Ser*-D-Trp6.Pro9-NHEt]LHRH. 

As used herein, the term "phannaceutically acceptable salts" refers to salts that retain the desired 
biological activity of the parent compound and do not impart any undesired toxicological effects. Examples 
75 of such salts are (a) acid addition salts fomied with inorganic acids, for example hydrochloric acid, 
hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid and the fike; and salts fomied with organic acids 
such as. for example, acetic acid, trifluoroacetic acid, oxalic acid, tartaric acid, sucdnic acid, maleic acid 
fumaric add. gluconic acid, citric acid, malic add. ascorbic acid, benzoic add, tannic acid, pamoic add! 
alginic acid, polyglutamic add. methanesulfbnic acid, p-toluenesulfonic add. naphthaienesulfonic adds* 
20 naphthalenedisulfonic adds, polygalacturonic add; (b) salts with polyvalent metal cations such as zinc! 
calcium, bismuth, barium, magnesium, aluminum, copper, cobalt nickel, cadmium, and the fike; or with an 
organic cation formed from N.N -dIbenzylethyleneKiiamine or ethylenediamine; or (c) combinations, of (a) 
and (b), e.g., a zinc tannate salt and the like. 

The tenm "loweralkyl" refers to a straight or branched chain saturated hydrocarbon group having from 1 
25 to 6 carbon atoms such as. for example, methyl, ethyl, n-propyl, Isopropyl, n4)utyl, Isobutyl. sec-butyl, tert- 
butyl, n-pentyl and n-hexyl. 

The term "alkyi of 1 to 12 carbon atoms" refers Id a straight or branched chain radical of 1 to 12 
carbon atoms. 

The term "cydoalkyl" refers to a cycfic saturated hydrocarbon group having from 3 to 7 cartDon atoms. 
30 for example, cyclopropyl. cyclobutyl. cydopentyl. cyclohexyl and cydoheptyl. 

The term "alkoxy" refers to -ORn wherein R41 is loweralkyl induding, but not limited to. melhoxy 
ethoxy. t-butyloxy and the like. ' " 

The temi "thioalkoxy" refers to -SR^a wherein R42 is loweralkyl Including, but not fimlted to. -SCHa 
-SCH2CH3 and the like. 

35 The term "alkylamino" refers to -NHR^* wherein R** is toweralkyi including, but not fimlted to 
methylamino, ethylamino and the like. 

The term "dialkylamino" refers to -NR+sR^s wherein R*s and R45 are independently selected from 
loweralkyl induding. but not limited to, dimethylamino. N-methyl-N-ethyl-amino and the like. 

The tenm "cydoalkylamino" as used herein refers to -NHR130 wherein R130 is a cydoalkyl group. 
40 The temi "halogen" or "halo" as used herein refers to I, Br, CI or F. 

The tenn "alkanoyl" as used herein refers to -C(0)Ri3i wherein Ri 31 Is loweralkyl. 
The term "alkanoylamino" as used herein refers to R9oC(0)NH. wherein R90 is loweralkyl. 
The term "alkoxycarbonyl" as used herein refers to R9iOC(0)- wherein R91 is loweralkyl. 
The term "aryl" as used herein refers to a monocyclic or bicyclic carbocydic ring system comprising 
45 an aromatic carbocydic ring. Aryl groups Indude. but are not limited to. phenyl, naphthyl. indanyl. Indenyl. 
tetiBhydronaphthyl and the like. Aryl groups can be unsubstituted or substituted with one. two or three 
substituents independently seieded from halogen, toweralkyi, hydroxy, alkc»cy. thioalkoxy. nitro. cyano, 
ammo, alkylamino. dialkylannino. alkanoylamino. trihatomefhyl and alkoxycarbonyl. Where a specific aryl 
group is mentioned as a substituent in a compound of this invention, it is to be understood that this 
50 invention is Intended to encompass compounds comprising any aryl group in place of the specific aryl 
groups mentioned. In particular, where a spedfically substituted phenyl group is mentioned as a substituent 
in a compound of tiiis invention, it is to be understood that tiiis invention is intended to encompass phenyl 
groups wtf) otiier substituents sefected from tiie Bsl given above in place of the specific substituenMs) 
mentioned. ^ ' 

55 The temrj "arylalkyi" as used herein refers to an aryl group appended to a loweralkyl radical induding. 
but limited to, iDenzyl. naphthylmettiyl, 4HnietfToxybenzyl and tfie like. 

The temn "heterocydlc" or "heterocyclic group" as used herein refers to any 3-. 4-. 5- or GHnembered 
nng containing a heteroatom selected from oxygen, sulfur and nitrogen, or a 5- or 6^^tembered ring 
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containing one, two or three nitrogen atoms; one nitrogen and one sulfur atom; or one nitrogen and one 
oxygen atom; wlierein the nitrogen and sulfur heteroatoms can optionally be oxidized; wherein the nitrogen 
heteroatoms can optionatly be quatemized; and wherein the 5-membered ring has 0-2 double bonds and 
the 6-membered ring has 0-3 double bonds. Heterocyclics also include any bicyclic group In which any of 
the above heterocyclic rings Is fused to a benzene ring or another 5- or 6-membered heterocyclic ring 
independently defined as above. Heterocyclics include, but are not. limited to. quinolyl. Indolyl, benzofuryl, 
benzothienyl, imidazolyl. thiazolyl. benzoxazolyl, furyl, thienyl. pyridyl. pyrimidinyl. morpholinyl, piperazinyl, 
pynrolidinyl. piperidinyl, thienyl, pyrazlnyl, pyrazolyl. thiomorpholinyl. Isoquinolyl, indazolyl and the like. 
Where a specific heterocyclic group is mentioned as a substituent in a compound of this invention. It is to 
be understood that this invention is Intended to encompass compounds comprising any heterocyclic group 
In place of the specific heterocyclic group(s) mentioned. 

Heterocyclics can be unsubstituted or substituted with substituents selected from hydroxy, halo, amino, 
alkylamino. dialkylamino, alkoxy. thioalkoxy, fonmyl. alkanoyl. aikanoylamino. benzyl, loweralkyl. cycbalkyi 
and trihaloalkyl. 

The term "(heterocyclic)alkyr as used herein refers to a heterocyclic group appended to a loweralkyl 
radical. 

The term "glycosyl derivative of serine or threonine" as used herein refers to a serine or threonine 
residue which is bonded through its hydroxyl group (either alpha- or beta-glycosldically) to a glycosyl 
radical. Glycosyl radical are derived from a glycopyranose, glycofuranose or an oligosaccharide (all of 
which can be optionally protected). These glycosyl radicals are derived from D- or L-monosaccharides such 
as ribose. arabinose. xylose, lyxose, allose, altrose, glucose, mannose. gulose. idose. galactose, taiose, 
erythrose, threose. psicose, fructose, sorbose, tagatose, xylulose, fucose, rhamnose, olivose, oliose. 
mycarose, riiodosamine, N-acetylg!ucosamlne. N-acetylgalactosamine, N-acetylmannosamine; or disac- 
charides such as maltose, lactose, cellobiose, gentibiose, N-acetyllactosamlne, chltobiose, beta- 
gaIactopyranosyK1.3)-N-acetylgalactosamine and beta-ga!actopyranosyK1 ,3)- or (1 .4)-N-acetyIglucosamine, 
as well as their synthetic derivatives, such as 2-deoxy, 2-amino. 2-acetamideo- or 2-ha!ogeno derivatives. 

Protecting groups for glycosyl radicals include those commonly used in cariDohydrate chemistry 
including, but not limited to, Ci to Cio acyl groups (such as acetyl, benzoyl, trichloroacetyl and the like) and 
various ethers and acetals such as methyl ethers, methoxmethyl ethers, benzyl ethers, tetrahydropyranyl 
ethers, benzylidene acetals, isopropylidene acetals and trityl ethers. 

Compounds of the invention Include: 
[N-Me-Ser*-D-Trp«^-Pro9 NHBJLHFIH; 
[N-Me-Ser*-D-Leu5-Pro9 NHEt]LHRH; 
tN-Me-Ser*-D-2-Nal5 ]LHRH; 
IN-Me-Ser*-D-Trp«-N-Me-Leu7-Pro8NHEt]LHRH: 
[N-Me-Ser*-D-TrpP-N-Me-Leu^-Pro9-AzaQIy'0]LHRH; 
[N-Me-Ser*-D-0-t-butyl-Ser«-Pro9 NHEtJLHRH; 
tN-1Vle-Ser*-[>Arg5-Pro9 NHEtJLHRH; 
[N-Me-Ser*-D-Lys6-(N-epsilon-isp)-ProSNHEt]LHRH; 
[N-Ac-Sar^-N-Me-Ser*-D-TrpS-Pro5 NHEtJLHRH; 
[N-Ac-Sari-N-Me-Ser*-D-2-Na|s ]LHRH; 
[N-Ac-Sar^-Phe2-r4-Me-Ser*-D-Trp«-Pro»NHa]LHRH; 
[Phe2-N-Me-Ser*-D-Trp6-Pro8 NHEtJLHRH; 
[Phe2-N-Me-Ser*-I>2-NaI5]LHRH; 
[Phe2-N-Me-Ser*-D-Arg«-Pro9NHEt]LHRH; 
[D-4^-Phe^•24J.Jrp3-^HVIe-Ser*-D-ArgS^AIa^0].|J^|^ 

[N-Ac-Sar^-(2)-N-Me-(3)-N-Et-Dap*-D.TrpS-Pro9NHEt]LHRH; 

I(2)-N-Me-(3)-N-a-Dap*-D-(2>-NalMLHRH; 

((2)-N-Me-(3)-N-Et-Dap*-D-Trp5-Pro«NHEt]LHRH; 

[(2)-N-Me-(3)-N-El-Dap*-D-Arg«-Pr69 NHEtJLHRH; 

[(2) N-ri/le-(3)-N-Et-Dap*-D-LeuS-Pro9 NHEtJLHRH; 

[(2)-N-Me-(3)-N-Et-Dap*-D-0-t-butyl-Ser«-Pro9 NHEtJLHRH; 

[(2)-N-Me-{3)-N-Et-Dap*-D-TrpS-N-Me-Leu7-Pro9NHEtJLHRH; 

[(2)-N-(Ethylaminocarbonyl)-(5)-N-Ethylamido-Glui-N-Me-Ser*-D-2-NalJLHRH; 

IN-Me-Ser*-[2'<S-3-amlno-2-oxo-pynrollcfin-1-yl)-S-2-isopropylmethylacetyl^ 

IN-Ac-Sar^-N-Me-Ser*-[2-(S-3-amino-2-oxo-pyn'olidin-1-yl)-S-isopropylmethyIacetyl^^^^ 

[Phe^N-Me-Ser*-[2-{S-3-amino-2-oxo-pynrolidin-1-yl)-S-2-isopropylmethyla^^ 

[N-AoH>4-CI-Phe'-I>4-CI-Phe^D-Trp^-N-Me-Ser*-D^ 
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50 



55 



tN-A(>Proi-D-CI-Phe2-D-Trp3-N-Me-Ser*-D-Arg«-D-Ala'0]LHRH; 
[N-Me-Phe2-D-2-Nal^-Pro3 NHEt]LHRH; 

[N-Me-TyrS-D-TrpS-Pro^NHEtlLHRH; 
[N-Me-Trp3-D-Trp5-Pro9 NHEt]LHRH; 
5 [N-Me-1-Na|3-D-Tyr«-ProSNHEt]LHRH; 
[N-Me-D-2-Nal6-PfD3NHa]LHRH; 
[D-Trp'^-N-Me-Arg8-Pro9NHa]LHRH 
[D-Trp«-Sar«JLHRH; 

[N-Ac-Sar^-D-Phe2^-l>1-NaP-N-Me-Tyr5-D-AIa'0]LHRH ; 
10 [N-Ac-3.4<lehydro-Pro'-4-CI-D-Phe2-D-Tip3'^-N.Me-Tyr5'-D-AIaio]^ 

[N-Ac-D-4-CI-Phe^-2-D-BaP-N-Me-Tyr5-D-Lys^-D-Ala^o ] LHRH; 

[N-Me-Phe2-N-Me.Tyr5-D-Trp«.ProSNHa]LHRH; 

[N-Ac-3.4-dehydrcHPro^-4-C(-D-Phe^D-Trp3-N-Me-TyrS.|>Arg6-r^^ 

[N-Ac>p-2W-4.CI.D-Phe2-D.3.Pa|3.N-M^^ 
75 (N-epsllon-lsopropyl)-D-AiaiO]LHRH; 

[N-Ac-l>2-Nal'^CI-D-Phe2-D-3-Pal-r^Me.Sei^-Lys5.(N-epsi^^^ 
caitonyIpyra2inyI)-Lys8(N-epsiIon-lsopropyl)-D-Ala^o]LHRH; 
20 [N-Me-Tyr5-D-Ser«{CM-butyl)-Pfo3NHB]LHRH; 
[N-Me-TyrS-D-Leu^-ProS NHEtJLHRH; 
tN-Me-TyrS-D-2-Na|ejLHRH; 
tN-Me-D-TrpS-Pro^NHEtlLHRH; 
[N-Me-D-2-Nal6]LHRH; 

25 [N-Me-Tyr5-N-Me-D-Ser6(0-t-butyl)-Pro9NHEt]LHRH; 

[N-Me-Phe2-D-2-Na!5]LHRH; 

[N-Me-Phe2-N-M8-Tyr5-D-Leii«45ro«NHEt]LHRH; 

[N-Me-Phe2-N-Me-TyrS.D-Ser«(O-t-buty0-Pro9 NHajLHRH; 

[N-Me-Tyr5-E>-HisS(N-im-BzI)-Pro9 NHEtJLHRH: 
30 [N-Ac-D-4-CI-Phe^'2.D-2-Thia3-N-Me-Ser*-D-Lys^-!>AIaiojLHRH; 

[N-Ac-D-4-ChPhe''2-D-2-Thia3-N-Me-Tyr5.D-Lys5-D-Alai0]LHRH; 

[N-Ac-D-2-Nan-D-4-CI-Phe2^-N-Me-Ser*-N-Me-Tyr5-[>Lyse-D-^^ 

[N-Ac-D-4-CI-Phe^'2-D-2-Thia3-I>LysS-N-Me-Arg8-D-Alaio]LHRH; 

[N-Ac-D-4-CI-Phei-N-Me-D-4-CI-Phe2-D-2-ThiaS-D.Lys5-D^^ 
35 [N-Ac>D-2-Nar.N.Me.D-4<;i-Phe2-I>3-PaP.Lys5(r^p^^ 

epsilon-isopropyl)-D-Ala^<>]LHRH; y \ 

[N-Ac.D-2-NaP-D-4-CI-Phe2-D-3-Pal3.e-N-Me-Tyr5-Lys«{N-epsilon-fe^^^ 

[N-Ac.D-2.NaP.D^.Phe2-I>3-Pa|3-N-Me-^^ 
(N-epsi!on-isopropyI)-D-Aia«]LHRH; i-k- / yry» 

Ate^^fii?^"^'"^^ 
Ate^^RH^^^'*^ 

[^^Ac^D-2-NaP-D-4<?^Phe^-D.3.PaP.^I-Me-TyI«.^^ 

isopropyO-D-AIaiojLHRH; x^^-^t^nr 

KSfR^^"*^"^ 

[N.Ac-E>2-NaP-D-4-a-Phe2-I>3-PaP.N-Me-Tyr5-D-Lys6(N-epsito^^ 

[N.Ao-Sari.D^|.PheM).14teP-N.M^T^ 

LHRH; 

[N-Ao.Sar'-D^PheM)^BaP-I^Me-TyrS-D-Lys6(N^^ 

LHRH; 

DNW^ffla^iO-4^Phe«-D.1-NaIs.N.Me-Ty^^^ 
Ala JLHRH; 



40 
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[N-Ac-a2a•<aly'-D-4-C^Phe2-D-3-BaP-^^Me-Tyr5-D-Lys^(N-epsiloI>^li^ 
Ala'°]LHRH; 

[N-Ac-Sari-D-4-CI-Phe2-D-1 -Nal^-N-Me-Ty r*-D-Lys« (IM-epsilon-nlcotlny W>Ala'«>]LHRH; 

[N-Ac-Sar'-D-4-CI-Phe2-D-1-Na|3-N-Me-Tyr5-D-3-Pa|S-D-AIai°]LHRH; 

[N-Ac-D-4-CI-Phe'-D-4-CI-Phe2-D-3-Ba|3-N-Me-TyrS-D-LysS-D-Ala'°]LHRH: 

[N-Ac-D-4-CI-Phe^-D-4^I-Phe2-(>1-NaP-N-Me-TyrS-D-Lys^-D-Ala^o]m 

[N-Ac-D-4-a-Phe^-E)-4-Cl-Phe2-D-1-NaP-N-Me-TyrS-[>Lys«(N'epsilon-nicoti 

IN.Ac-D-2-NaI^-D-4-ChPhe2-D-1-NaP-N-Me-Tyr5-D-Lys^(N-epsilon-^^ 

Ala'0]LHRH: 

[N-Ac-aza'<5ly^-D-4-(CI-Phe2-D-1 -Na|3-N-Me-Tyr*-D-Lys* (N-epslIon-niro^^ 
Sario]LHRH: 

[N-Ac-[>2-NaP-D-4-CI-Phe2-D-1-Nal^-N-Me-Tyr5-D-Hdt5-Lys^(N-epsilon-isoprop 
[N-Ac-D-4<)l-Phe^-D-4-CI-Phe2-D-3-Ba|3-N-Me-Tyr5.[>LysS(N-ep 
[N-A(>D-2-Nal^-D-4-CI-Phe2-[>3-PaP-N-Me-Tyr5.D-Lys«(N-epsilon-nicotin 
Ser«]LHRH; 

[N-Ac-D-2-NaI^-D-4-CI-Phe2-[>1-NaP-N-Me-TyrS-D-Lys^(N-epsnor^ni(»tinyl)-N-Me-^^ 

[N.At>D-2-NaI^-l>4-CI-Phe2-D-3-PaP-NMeTyi«-D-ArgeKN*^.N'Q-diEthArg8^ 

[N-Ac-D-2-Na!'-D-4-CI-Phe2-D-Tip3-NMeTyr5-[>Ser*-(0-alpha-L-Rha)-A2agly'o 

[N-Ac-D-2-NaI^-D-4-Cl-Phe2-D-PaP.NMeTyr5-D-Crt^-D-Ala^o]LHRH; 

[N-Ac-[>2-Nal'-[>^CI-Phe2-[>Pal3.NMeTyr5-D-Hcit^-D-Ala^0]LHRH; 

[N-Ac-I>2-Nal^-D-4-CI-Phe2-[>PaP-NMeArg5-D-4-(4-methoxyben2oyl)Hala«-I>-A^ 

[hhAc-I>2-Nal'-D-4-ChPhe2-I>PaP-NMeTyr5.D-Lys«{N-epsilon-nla^^ 

A2agly'°]LHRH: 

[N-Ac-A2agly^-D-4-CI-Phe2-I>-1-NaP-NMeTyi*-D-Lys^KN-epsllon-ni^^ 

Azagly^°>LHRH; 

[N-Ac-D-2-Nan-D-4-C!-Phe2-D-PaP-NEtTyrS-D-Lys^(N-epsilon-nicotinylhLys^(N-epsi 
LHRH; 

[N-Ac-D-2-Na|i-D-4-Cl-Phei2-D-PaP-NHSopropyI-Tyi«-D-Lys^(r^epsiIor^ 
D-Ala^o]LHRH; 

IN-Ac-D-2-Naii-D-4-C!-Phe2-D-PaP-Ser*(0-P08H2)-NMeTyrS-!>Lys«(N-epsito^^ 
isopropyI)-D-Ala^o]LHRH; 

[N-Ac-D-2-NaP-l>4-Cl-Phe2-[>PaP-Ser*4NlI^TyrS-(0-P03H2hD4.ys^^^ 
isopropyI)-D-Alaio]LHRH; 

[N-Ac-AzagIy^-IM<;i-Phe2.D-NaP-Ser*(0-P08H2)-NMeTyrS-D-Lys^(^ 
isopropyI)-D-Araio]LHRH; 

[N-Ac-Azagly^-D-4-a-Phe2-D-NaP-NMeTyr5.(0-P03H2)-D-L^^ 
isopropyI)-D-Ala'°ILHRH; 

[N-Ac-D-2-Nan-D-4-C!-Phe2-D-PaP(N'-oxide)-NMeTyr5 -D-Lys^ (N-epsilon-nicotinyl)-Lys8 (N-epsilon- 
isopropyI)-D-Alai°]LHRH; 

[r^Ac-D-2-Nal^-[>4-CI-Phe2-[>PaP-NMeTyr5-[>Lys^(^^epsilon-^rcx)tinyl-N'-^^ 
D-A!a^o]LHRH; 

N-Ac-Qly-D-4-ChPhe-[>3H=»al-Ser-N-Me-Tyr-D-Lys(N-^psilon-nlcoti^ 
AlaNH2; 

N-Ac-D-2-Nal-[>4-CI-Phe-D-4-Thia2-Ser4^-Me-Tyr-D-Lys{N-epsllOM^ 
Pro-D-AlaNH2; 

N-Ac-D-2-NahD^M'he-D-3-Pal-Ser-4^^^ 

Pro-SarNHa; 

N-Ac-D-4-a-Phe-D-4-a-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys 

N-Ac-D-4-Cl-Phe-D-4-CI-Phe-I>1-NaJ-Ser-N-Me-Tyr-C>^^ 

N-Ao-l>4-CI-Phe-D-4^Phe-D-1-Nal-Ser-rwyte-Tyr-^^ 

N-Ac-Sar-D-4-CI-Phe-D-1 -NahSer-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHa; 

N-Ac*Sar-D-4-C^Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pr(>-l>AIaNH2 

N-Ac-Sar-D-4-CI-Phe-D-1 -Nal-Ser-N-Me-Tyr-D-S-Pal-Leu-Arg-Pro-D-AlaNHa; 

N-Ac-Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-nicotinyl)-U^^ 

N-Ac-Sar-D-4-CI-Phe-1 -Nal-Ser-N-Me-Tyr-D-Lys-Lsu-Arg-Pro-D-AlaNHa; 

N-AD^Iy-E>^ChPhe-D-1-Nal-Ser-hhMe-Tyr-D-Lys-t^u-Aip-Pro-D-AI^^ 

N-AcM>4-CI-Phe-D-4<JI-Ph©-I>3-Bal-^r-N-Me-Tyr-D-Lys-Uu-Arg^ 

N-Ac4)-4.CI-Phe-[>4-CI-Phe-D-Trp{formyl)-Ser-N-Me-Tyr-D-^^ 




13 




EP 0 413 209 A1 




N-Ac-D-4-CI-Phe-D-4-CI-Phe-N-Me-D-1-NaI-S8r-N-Me-Tyr-D-Lys-L^^ 
N-Ac-D-4-Cl-Phe-D-4-C!-Phe-[>2-Nal-Ser-N-Me-Tyr-D-Lys{N-ep5ilon-ni^ 
N-Ac-D-4-CI-Phe-[>4-Cl-Phe-D-2-Thia-Ser-Tyr-D-Lys-Leu-Arg-Pro-Sa^^ 
N-Ac-D-4<;i-Phe-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-H-Ctt-Uu-^ 
5 N-Ac-D-4-CI-Phe-I>4-ChPhe-D-3-Bal-Ser-N-hte-Tyr-D-Lys(N-epsi1on-i^^^ 
N-Ac-D-2-Na!-D-4-a-Phe-D-3-PaI-Ser-N-Me-Tyr-D-3-Pa^ 
N-Ac-D-2-NaI-D-4-CI-Phe-D-3-PaI-Ser-N-Me-Tyr-D-Lys{N-^psiloi^^^ 
isopropyl)-Pro-I>AlaNH2; 

N-Ac-SarH>4<;hPhe-D-14^al-S8r-h^M©-Tyr-D-Lys(N-e^^^ 



N-Ac-Sar-D-4-C^Phe-D-3-Bal-Ser-N-Me-Tyr-D-Lys(^^epsiIon-n 



N-Ac-aIpha-Azagly-D-4-ChPhe-M-Nal-Ser-N-Me-Tyr-D-Lys{N-epsilon-^ 
isopropyl)-Pro-D-AlaNH2; 

75 N-Ac>D-2-Nal-D-4-C!-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotm 
N-Ac>D-2-Nal-[M-CI-Phe-D-3-PahSer-N-Me-Tyr-D-Lys(h^epsiIoM^^ 
isopropyiy-Pro-O-AlaNHz; 

N-Ac-D-4<;W^e-D-4<;i-Phe-D-2-Thia-Ser-N-M 

20 ^^Ao-D-2-NaI-I)-4-CI-Phe-D-3-Pa^-Se^-N-Me-Tyr-D-Lys(N.eps^o^^CO-M 

Pro-D-AlaNHa; h K/r 

N-Ac-D-2-Nal-D-4-C^Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsllorhC0-NMePipK^ 
Pro-E>AlaNH2; 

N-acetyl-alpha-aza-aianyhD^3K4-chlorophenyl)alanyI-D-3^1.nap^ 
25 lysyl(N-epsilon-nicotinyIHeucyWysyl(N'^psllCMVlsopropyl)^ 

N-acetyl-alpha-a2a-3-{4-chIorophenyI)alanyl-D-3-(4K:hlorophenyl)al^ 

methyI^yI^I-D-lysyl(^l-epsiion-nicotinyIHeucyi^ysyl(^hepsilon^ 

N-acetyl-alpha-a2a-3-(2-naphthy!)alanyl-D-3^4-chIorophenyI)alanyl-D-3-(1^ 

memyI-tyrosyl-D-lysyl{N-©psnoi>nicotinylHeucyWysyl(N-ep^^ 
30 N-a(»tyl-alpha-a2a-phenyIaIanyl-D-3K4-chlorophenyl)alanyl-D-3-(1-naphthyI^ 
.*y^°sy'"^lysyJ(^^epsi^on-ni^^^ 

N-acety!-aipha-a2a-3^(4.fluorophenyI)aIanyhD^^ 

methyhtyrosyhD-lysyl(N-©psiloi>nicotiny0^eucyWysyl(N-epsi!o 

N-ac»tyI-aIpha-aza-sarc»syl-E>3K4-chIorophenyI)alanyl-D-3-(1-^^^ 
35 I>lysy!(N-epsnorhnicotinylHeucylHysyl(N-epsilorhisopropyl)-prol^^^ 

N-methyMpha-aza-pyroglutamyl-D-3K4-chIorophenyI)alanyl-D-3-<1^ 

tyrosyhWysyl(N-epsiIon-mcotinyIHeucyHysyl{N-epsilon^sopropyI)-pro 

N-acetyhaIpha-a2a-tyrosyl(<>methyO-D-3-(4<:hlorophenyl)a^ 

methyl-tyrosyl-D-lysyI(N-epsilon-nlcxrtlnylHeucyHy^^^ 
40 ^^a(»tyl-aIpha-aza-3-{3-benzthie^yOalanyl-D-3-(4-chloroph 

msthyl^rosyH>lysyl(N-epsnofHilcotinylHeucyHysyl(N-epsllon^ 

N-acetyl-alpha-aza-3-(2-thienyI)alanyI-D-3-(4-chlorophenyl)alanyI-^^ 

methyhtyrosyl-D-lysyl(N-epsilor^nicotinylHeucyl-lysyl(N-«psilo^^^ 

N-acetyl-aIpha-a2a-glycyl-D-3H4<hlorophenyl)alanyl-D-tryptyl^^ 
45 epsilon-nicotiny!)-leucyWysyl(N-epsiIon-isopropyI)-prolyh^ 

N^cetyl-alpha-a2a-gly(y^D-3H4<*)lorophenyI)alanyI-D-t^^ 

Wysyl(N-epsllon-nicotinyl)-leucyHysyl{N-epsiionHsopropyr>^^ 

N-a(»tyl-alpha-a2a-glycyl-[>3-(4-chlorophenyl)aIanyl-I>3^ 

Wysyl(N-epsilon-nlcotinyI)-leucyWysyl(N-epsi1on-lsopropyIH5^ 
50 N-ac»tyhalpha-aza-glycyl-D.3-(4-chlorophenyl)alanyl-D-3-(4^ alpha-methyl- 

tyrosy(-[>lysyl(N-epsllon-nlcotiny!Heucyl-lysyl(h^epsIlon-lsopropyI)-proI^ 

N-acetyhalpha-aza-glycyl-D-3-(4K:hIorophenyI)alanyl-D-3-{cyclohe 

lysyl{N-epsilon-n!ootinyl)-leu(:yl-IysyI(N-epsnorvisopro^ 

N-ac»ty^alpha-aza-glycy^l^3-(4K:hlorophenyl)aIanyl-D-3-(2-thte 
55 iml(N-eps!IorhnlcotinylHeucyhlysyl(N-epsilon-isopropy[)-prol^ 

N-aTOtyl-alpha-aza-glycyl-D-3-(4-chlorophenyOaIanyI-D-3-{4-thla2ofy^ , 

lysyl{N-epsnori-nic»tinylH0ucyHysyl(N-epsllorv-isopropyl)-proIyh 
^^«c»tyl-aIpha-a2a-gIyQr^D-3K4-chlorophenyOalanyl-D^ 
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lysyl(N-epsi1on-nicotinyl)-leucyl-lysyl(hf^psiIon-isopropyl)-proIyl-D-aIanylamW 

N-acetyhalpha-aza-glycyhD-3-(4-chlorophenyl)aIanyl-I>tryptyl-seryl-N-alpha-m 

lysyl(N-epsiton-nicotlnylHeucyl-lysyl(N-epsllon-lsopropylh^^ 

N-acetyI-alpha-aza-glycyI-D-3-(4-chlorophenyI)alanyhD-tryptyl(N-indole-form 

(0-methyl)-D-(ysyl(N-epsilon-nic»tinyl)-leucyI-lysyl(N-epsilon-lsopropyl)-prolyl-D-ate^ 

N-acetyl-a!pha-a2a-glycyl-D-3-(4KJhlorophenyI)aianyl-D-3-<>b8rizthienyl)alanyl^^^ 

{0-methyl)-D-lysyl(N-epsilon- nlcotinylHeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide: 

N-acetyl-aipha-aza-glycyl-D-3-(4K5hIorophenyl)aianyl-D-3-(4K:hloro^^ 

tyrosyl(0-methyI)-D-lysyl{N-epsilon-ni(»tinyIHeucyl-lysyl(N-^^ 

N-acetyl-alpha-aza-glycyl-I>3-{4-chlorophenyl)alanyl-D-3-(cycloh 

methyl)-D-lysyl(N-epsilon-nia)tinyl)-leucyl-!ysyl{N-epsiIon-lsopropyl)-prolyI^ 

N-acetyl-alpha-aza-^Iycyl-D-3'<4-chlorophenyl)alanyl-D-3-(2-thienyl)alaiiyhseryl^ 

me%l)-D-iysy!(N-epsilon-nla)tinyI)-leucylHysyi(N-epsilon-isopropyl)-proly!-D-ala^ 

N-acetyl-aIpha-aza'^Iycyl-D-3-(4-chlorophenyOalanyl-D-3-(4-thlazolyl)alanyl-seo^ 

methyl)-l>Iysyl(N-epsflonHrifcotlnyrHeucyWysyl(N-eps^^^^ 

N-acetyf-aIpha-a2a-^lycyl-D-3-{4-chiorophenyl)alanyl-D-3-(3-pyridyl)^^ 

methyl)-D-lysyl(N-epsilon-nic»tinyl)Heucy!-lysyl(N-epsi!on-lsopropyl)-prol^^^ 

N-acetyl-alpha-a2a-glycyl-D-3-(4K)hlorophenyl)alanyhD-3-(3-berizthlenyl)^ 

(0-methyl)-[>lysyl(N-epsilorvn(cotlnyl)-leucyWysyl(N-epsilonHSopropylhprolyl-D-alany 

N-acetyl-sarcx>syl-D-3-(4-chlorophenyI)a!anyl-D-tryptyI-seryl-N-alpha-^ 

nicotinylHeuc7l-iysy!(N-epsilon-isopropyl)-proIyl-D-alanylamide; 

N-acetyl-sarcosyl-D-3K4-chlorophenyl)alanyl-D-tryp4yl^ 

(N-epsilorhni(X)tinyl)-leucyl-lysyl(N-epsllon-isopropyIhprolyhD-alanylamide; 

N-acetyl-^arcosyl-D-3-(4-chloroph8nyl)alanyl-D-3-(3-benzthienyl)alanyl-^^^ 

(N-epsnorKnicx)tinylHeucylMysyl(N-epsnon-isopropyI)-proIyl-D-alanyIaniide; 

N-acetyl-sarcosyl-[>3-{4-chlorophenyI)alanyl-D-3-(4K:hlorophenyl)^^ 

lysyl(N-epsilon-nia)tinyl)-leucyl-lysyl(N-epsilon-isopropylhprolyl-l>alanylamide; 

N-acety!-sarcosyl-D-3H4-chlorophenyl)alanyl-D-3-((^^^ 

epsiloivnicotinyIHeu(^hlysyl(l^psllorhisopropyI^pi^l-^^^ 

N-acetyl-sarcosyl-D-3-(4-chlorophenyl)alany!-l>3-(2-thienyl)aIanyK^ 

0psilon-nicotinylHeucyHysyl(^^^psilon-isopropyl)-prolyl-D-alanylaml 

N-acetyl-sarcosy!-D-3-(4K:hIorophenyOalanyl-[>3-(3-pyridyl)alanyl-seryh 

epsiIor^nlcotiny0^eucyHysy!(N-epsilOl>isopropyI)-prolyhl>•alanylamide; 

N-acetyl-alpha-aza-gIycyl-D-3K4<:hlorophenyl)alany!-[>tryptyhsei^^ tyrosyl-D-3-(3-pyridyl)- 

alanyWeucyl-Iysyl(N-epsilon-isopropyl)-prDlyl-I>alanylarnid©; 

N-acetyl-alpha-a2a-glycyl-D-3K4K:hlorophenyl)alanyl-D-tryplyl^ 

D-3-{3i3yridyI)aIanyl-!eucyl-lysyl{N-epsilon-lsopropyl)-proIyl-D-aIanylamide; 

N-acetyhalpha-aza-glycyI-D-3-(4-chlorophenyOalanyI-[>-3-(3-ben2lhlenyO^^ 

D-3-(3-pyridyl)alany!-leucyHysyl(N-epsilon-isopropyl)-prolyl-D-alanylamlde; 

N-acetyl-aIpha-aza-^|)ycyl-D-3-(4-chlorophenyOaIanyl-D-3-(4-c^ 

tyrosyl-0-3-(3iDyridyl)alanyl-leucyl-lysyl(N-epsilon-isopropyl)-prolyI^ 

N-ac0tyl-alpha-aza-fllycyl-D-3H4Krfilorophenyl)alanyl-I>3-{cydohe^ 

3-(3i5yridyI)alanyl-IeucyHysyl(N-epsitorwsopropyI)-^ 

N-acetyl-alpha-aza-^tycyl-D-3K4-chlorophenyl)alanyhD-3-(2-tftlenyOal^^ 

(3-pyridy!)alanyl-leucyhlysyl{N-epsilon-isopropyl)-prolyl-D-alanylamide; 

^^acety^a!pha-a2argiycy^D-3^4Krfl!o^ophenyI)aIanyW>3K 

3-(3-pyridyl)alanyl^eucyl-lysyl(^^^psilon^sopropyl)-p^o!yl-D-alanylami^ 

N-acetyl-alpha-a2a-gIycyl-D-3-(4-chloroph8n 

(3-pyridyOalanyl-leucyl-lysyl(N-epsiloiHsopropyl>-prolyl-D-aIanyla^^ 

N-acetyhaIpha-aza«^lycyhD-3-(4-fluorophenyl)alanyhD-tryptyl^^ 

epsilorvnicotinyIH^ucyl^ysyI{N-epsilorHsopropyl)-proIyI-D-a!anylamlde; 

N-acetyl-alpha-aza-glycyhD-3-(4-fluorophenyI)aianyl-D-tryptyl(N-lndole-formyIH^ 

D-lysyl(N-epsilon<iicotlnyl)-leucyl-lysyl{N-epsilon-isopropylHDro!yhD-al^ 

l^acetyl-alpha-aza-^IycyhD-3H4-fIuorophenyl)alanyl-D-3^3-benzmienyl)alanyl-ser^ 

Wysyl(N-epsilorHilcotinyl)-leucyhIy5yl(N-ep8ilo 

N-ac8tyl-alpha-aza-gIycyl-D-3K4-fluorophenyOalanyl-D-3-(4Kdilorophenyl)ala^^ 
tyrosyhD-tysyl(N-epsiIon-nicotlnyIhl8ucylHysyl(N-epsilor^isopropyI)-prolyh^ 
N-ac8tyI-alpha^-glycyl-D-3^4-fluorophenyl)aIanyl-D-3Kcydoh^^ 
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iysyl(N-epsfIorw!iOTtinyIHeucyWysyl{N-epsllon-isopropyI)-prolyl-D-al 
N-acetyl-alpha-a2a-^lycyl-[>3-(4-fiuorophenyl)alanyf-D-3K2-thlenyl)a!anyl-^^^ 
fysyl(N-epsilorvnlcotinyl)-leucyI-lysyI(N-epsiIon-isopropyI)-prolyl-D-alanylamide^ 
N-acetyl-alpha-aza-glycyI-D-3-(4-fIuorophenyl)alanyI-[>3-(4-thia20lyOa^^ 
5 IysyI{N-epsilon-nicotlnyI)-ieucyWysyl(N-epsiion-lsopropylh5rolyI-^ 

N-acetyl-aipha-a2a-glycyf-D-3-{4^fluorophenyOaIanyI.D-3-(3-^^ methyl-tyrosyl-D- 
lysyl{r^epsilon-nicotinyl)-leucyWysyl(N.epsi!on-isopropyl)-prolyK^^ 
N-acetyf-alpha-a2a-glycyl-I>3-(4-fluorophenyl)aIanyl-[>3.(3-^ 
lysyl(N-epsilon-nicotinyfHeucyl-Vsyl{N-epsilorvisopropyl)-prolyl-^ 
10 N-acetyl-alpha-aza-glycyl-D-3K2-naphthyl)alany|.[>tryptyl-^^^^ 
nicotinyI)-IeucyI-lysy!(N-epsilon-isopropyl)-pro!yI-D-aIanylamide; 
N.acetyl-aIpha-a2a-glycyl-D-3.(2-naphthyI)aIany|.D.^^ 
lysyl(N-epsilon-nfcofinyl)-leucyl-lysyI(N-^ 

N-acetyha!pha-aza-glycy|.D-3K2-naphthyl)aIanyl-E>3-{3-benzthienyl)al^ 
75 fysyl(N-epsnon-nlcotinyl)-IeucyHysyl(N-epsilon-lsopropyl)-prolyI.D-aia 
N.acetyl-alpha-aza-glycyl-D-3K2-naphfhyI)alanyI-D-3-(4K:hIorophenyOaI 
lysyl{N-epsllon-nfcotinylHeucyWysyI{N-epsnon-isopropyI)-prolyl-D-a^ 
N.acetyl-alpha-a2a^lycyl-D.3-(2-naphthyl)aIanyI-D-3Kcydoh8^^^ 
(N-epsi1on-nicotinyl)-Ieucyl-lysyl(N-epsfton^sopropyl)-profyl-D-a^ 
r^acetyf-alpha-a2a-gIycyW>3K2-naphthyOalanyl-D-3-(2-^^^^ 
(N-«psilor^nicotinylHeucyl-lysyf{N-epsilon-isopropyl)-prolyl-D-al^ 
N.acety|.a!pha-aza-glyc^l-D-3K2-naphthyI)alanyl.[>3H4-thiazoty^ 
{N-^psilon-nicotinyI)-!eucyl-lysyl(N-epsilon-isopropy()-prolyI-D-alanyl^ 
N-acetyl-alpha-a2a-glycyl-D-3.(2.naphthyl)alanyKD-3^^^ 
{N-epsilon-nicotinylHeucyl-fysyl(N-epsilon-isopropyl)-^ 
N-acetyl-aIpha.aza-glycy|.D-3.{2.naph%l^^^ 
(N-epsilon-nicotinyl)-Jeucyl-lysyl(N-epslI^ 
N-acetyl-aIpha-aza-glycyhD-phenylaIanyl-D-trypty(-seryi-N-aIpha^^ 
leucyl-lysyl(N-epsilon-lsopropyl>-prolyl-I>aIanylamfd8; 
N-acetyl^lpha-aza-g!ycyl-D-phenylalany|.D-tryptyl(N^ndol^^^ 
epsilon-nicotinyIHeucyWysyl{N-epsnon-lsopropyl)-proiyl-I>alanylaml^ 
N-acetyhalpha-aza-glycyl-D-pheny!aIanyl-D.3K^^^ 
epsilon-rttcotinyI)-l8ucyI-lysyl(N-epsnon-!sopropyl)-prolyl-D^^ 
N-aoetyMpha-aza^lycyl-D^eny!alanyl-l>3-(4-chloroph 
epsifc)n-nicotinylHeucyhlysyl(N-«psilonHsopropyl)-prolyl-D-aIanylOT 

N-acefyhalpha-a2a-glycyl-D-ph8nylalanyl-[>3Kcydohexyl)alanyl^^ lysyi(N, 

epsibn-nicotinyO-leucyl-lysyl(N^psilon-isopropyIVprolyl-D-alanyIamW^ 

N.acetyl-aipha-aza-glycy|.Di3henylaIanyl-D.3K2-thi8nyl)aIanyl^ 

epsiIon-nicotinylH8ucyhlysyl(N-epsilon-isopropyr)-prolyl-D-alanyl^ 

N-acetyl-alpha-aza-glycyl-D-phenylalanyl-D.3-(4-thl^^^^ 

epsilon-nlcotinyr)-leucyI-Jysyl(N-epslton4sopropyl).prol^ 

N-acety^aIpha-aza^fycyI.D-ph8nyIalanyI-D-3K3-pyridyI)ala^ 

epsilorMilcotinyO-!eucyHysyl(N-epsilon-isop«)pyl)-proVH^ 

N-Ac-D.2^Na|.aIpha-a2a-4-CH=^e-D^Pal-Ser-N-Me-Tyr.^^^ 

isopropyf)-Pro-D.AIaNH2; / / j \ p ^ni- 

N-acety^[>3-(2Kiaphthy!)alanyh^^^ 

tyrosyhD-lysyl(N-epsi1on-nj«JtinyIHeucyHysy!(^^ 

N-ac8tyr-D-3K2Hiaphthyl)alanyl-alpha-a2a-3-(4.fluoroph8nyO 

methyl-tyrosyl-D-lysyI(N-8psilon-nicotinyIHeucyl-lysylO^ 

N-acetyl-D-3-(2-naphthyOalanyMpha-a2a-3-(4-m8thoxyphenyl)alany(-I>^ 

methyl-tyrosyl-WysyKN-epsilon-nicotinylHeucy^^^ 

N-acetyI-D-3-(2-naphthyOaJany|.alpha.a2a-ti^ tyrosyl-D-lysyl- 

(N-epsiIon-nlcotinyl)-leucyhlysyl(N-epsilon4sopropyl)-proly^^ 

N.ac8ty|.I>3K2-naphthyOaIanyl-aIpha-a^^ 

tyrosyl-D.|ysyl(N^psfloivnlccrtinylHeucyHysyI(N-epsilo^^^ 

^^ac8M-D-3-{2-naphthyI)alanyI-aIpha.a2a.3-(cy^^ 

tyrosyl-D-lysyl{N-epsilon-niTOtinyOHeuc7HysyI(N-8psilorhte^^^ 

N-acetyl-D-3-(^naphthyl)aianyi-alpha-a2a-3-(2.ft^^^ 
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tyrosyi-D-lysyl(N-epsllorhnic»tinylHeucyl-lysyl(N-epsilon-isopropy^ 

N-Ac-alpha-a2a-Gly-alpha-aza-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsnon-nlcoti 

isopropyl)-Pro-D-AlaNH2; 

N-acetyl-alpha-aza'^Iycyl-aIpha-aza-3-(4-chlorophenyl)alany!-D-3-{3-benzthie 

tyrosyl-D-lysyl(N-epsilon-nic»tinyIHeucyf-Iysyl(N-epsilon^sopropyl)-protyl-D-aIanylOT 

N-acetyl-alpha-aza-glycyl-alpha-a2a-3^4-chlorophenyl)aIanyl-D-ti7ptyl-seryI-^ 

(N-epsilonHiicotinyl)-leuc7l-lysyl(N-^psilon-lsopropylhprolyl-l>a^ 

l^ac©tyl-alpha-aza^lycyl-alpha-«2a-3-{4-chlorophenyl)alanyl-l>tiyptyl(NH 

methyI-tyrosyl-D-}ysyl(N-epsiIon-nlcotinyl)-leucyhlysyl(N-epsjlon-i 

N-acetyl-alpha-aza-^lycyl-aIpha-a2a-3-(4-chlorophenyl)alanyl-D-3-(4^^^ alpha- 

methyl-tyrosyl-D-lysyl(N-epsilonHiicotinyl)-leucyl-lysyl(N-epsilon-jsopropyl^^^ 

N-acetyl-aIpha-aza'^(ycyl-aIpha-aza-3-(4K:hlorophenyl)alanyI-D-3-(2-thienyl)alan 

tyrosyi-D-lysyl(N-epsilor^nlcx)tinylHeucyl-lysyI(N-epsilonHSOpropyI)-prolyl-I>alany 

N-acetyMpha-aza-^lycyl-alpha-aza-3-(4K:hlorophenyl)aIanyl-D-3^^^ 

tyrosyl-D-lysyl(N-epsllon-nicotlnyl)-leucyl-lysyl{N-ep^ton-isoprop^ 

N-Ac-Sar-alpha-a2a-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsllorhnlc^^ 

Isopropy l)-Pro-D-AlaNH2 ; 

N-acetyl-saixx)syl-alpha-a2a-3-(4-chlorophenyl)alanyl-D-3-(3-benzthienyl)^ 

D-lysyl(N-epsilon-nicotinyI)-leucyl-lysyl(N-epsilon-fsopropyl)-prolyi-D-alanylamide; 

N-acetyl-sarcosyhalpha-a2a-3-(4-chlorophenyOalanyhD-3K2-thienyl)alanyl-ser^^ 

lysyl(N-epsiIon-nicotinyI)-leucyhlysyl(N-epsilon-isopropyl)-prDlyl-D-alanylam 

N-acetyl-sarcosyhalpha-a2a-3-(4Krf)Ioix)phenyl)aIanyl-l>tiyptyh^ 

epsi1on-ni(^nyl)-leucyWysyl(N-epslIon-isopropyI)-prolyl-D-alanylamlde; 

N-ac»tyhsarcosyhalpha-aza-3-(4<:hiorophenyl)alanyhD-tryptyl(N-i 

l>lysy!(N-«psllon-nicotinyI)-leucyHysyl(N-epsilon-lsopropyl)-prolyl-D-alanyIam 

N-acetyl-sarcosyl-alpha-aza-3-(4-chlorophenyl)alanyl-D-3K4-chloroph alpha-methyl- 

tyrosyl-D-lysyl(N-epsilo^^nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyI)Tprofyl-D-al^ 

N-acetyl-saix»syhalpha-aza-3K4K:hlorophenyi)aIanyl-D-3K4-methox^ 

tyrosyl-l>lysyI{N-epslIoh-nicotinylHeucyHysyl(N'«psllon^sop^ 

N-acetyl-D-3-(2-naphthyl)alanyl-E>3-(4-chlorophenyl)alanyl-D-3-(1-n^ 

tyrosyl"D-lysyl(N-epsllorhnia3tiny!)-leucyWysyl(N-epsilon-isopropyO-prolyl-l^^ 

N-acetyl-l>3-(2-naphthyOaIanyl-l>3-(4-chlorophenyl)aIanyl-D-3-(3-benzthienyI)al^ 

tyrosyhD-lysyl(N-epsilori-nicotinyl)-leucyHysyl(N-epsjlon-isopropyl)-proly 

N-ac©tyhl>3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alany^ 

tyrosyl-D-lysyKN-epsilor^nlcotinylHeiJcyHysyl(N-epsiton-isopropyl)^ 

N-acelyl-D-3-(2-naphthyl)alanyhD-3-(4-chlorophenyOaIanyhD-tn^ 

epsilon-nicotinylHeucyl-lysyl(^^epsllorhisop^opyl)-proIyhD-alanylamide; 

N-acety^l>3-(2-r^aphthyl)alany^E>•3-(4-chlorophenyl)alanyl-[>tl7ptyl(^^^n^ 

tyrosyhD-lysyl(N-epsilorHiicotinylH9ucyl-»ysyl{N-eps[lon-isopropyl)-proIyl-^^ 

N-acetyl-D-3-(2-naphthy!)alanyl-D-3-(4-chlorophenyl)alanyl-D-t^^ 

tyrosyl-I>lysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsilo 

l^acetyl-D-3-(2-naphthyl)alanyl-D-3-(4H*iloroph8nyl)alanyl-D-3K4Hn^ 

methyhtyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(h^ 

N-acetyl-[>3-(2-naphthyI)alanyl-D-3K4-chlorophenyl)alanyKD-tyrosyl(0-me% 

I>lysyl(N-epsilon-ni(»tinyl)-leucyHysyl(N-epsik)n-lsopropyl)^^ 

N-ac8tyl-0-3K2-naphlhyl)aIanyl-C)-i<4-chlorophenyl)alanyhD-3K 

tyrosyl-D-lysyl{N-epsilon-nicotinylHeucyl-lysyl(N-epsiton-isopro^ 

N-acetyl-D-3^2-flapMhyl)alanyl-D-3-(4-chlorophenyOalanyl^ 

tyrosyl-l>lysyl(^4-e^psllo^wlicotinylH©uc7^lysyl(^^ 

^l-Ac-D-2-Na^D-4-CI-Phe-N-alpha-a2a-3-Pal-Ser-^^Me-Tyr-[>Lys(N^ 

isopropyf)-Pro-D-AlaNH2; 

r^acetyl-[>3-(2-naphthyI)alanyl-D-3-(4-chlorophenyl)alanyI-N-alpha-aza-3-(1-nap^ 

methyl-tyrosyl-D-lysy!(N-epsilor^nicotiny!H©uc^Wysyl(N-epsilon-iOT^ 

N-acetyl-D-3-(2-naphthy!)alanyhD-3K4KrfiiorophenyOalanyl-N-alpha-az^^ 

a!pha-^9thyl-tyrosyl-Wysyl(N-«psllon-nlcx)tinylHei^ 

N-acetyl-D-3-(2Hiaphthyl)aianyl-D-3-{4-chlorophenyl)aIanyhN-aipha-aza-tryptyh^^ methyl-tyrosyl- 

D-Iysyl(N-epsilon-nicotinylHeucyHysyKN-epsilon-lsopropyl)-pro 

N-ac»fyl-D-3^2Hr)aphlhyl)alanyl-D-i<4-chlorophen 
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alpha<nethyl-tyrosyl-DHysyl(N-epsnon-nicotinyl)-leucyWysyl{N-epsilonHsopropyO^^^ 

N-acetyl-D-3-(2-naphthyI)alanyhD-3-(4-chlorophenyl)alanyI-N-alpha-aza-^ 

alpha-methy!-tyrosyl-D-ly5yl(N-epsnon-nicotinylhleucyWysyKN-epsHon-iso 

N-ac»tyl-l>3^2-naphthyOaIanyl-D-3-(4-chlorophenyl)alanyI-h^^ 
; alpha-me%l-tyrosyl-D-lysyl(N-epsi!on-nicotinylHeucyl-lysyl{N-epsnonHSO^ 

N-acetyhD-3-(2-naphthyi)alanyl-D-3-(4.chIoropheny!)alanyl-N-^^ 

methyi-tyrosyl-I>lysyI(N-epsilon-nicotinylHeucyl-lysyl(N-epsilon-jsop^^^ 

N-acetyl-D-a-ca-naphthyfjalanyl-D-a-f^-chlorophenyOalanyl-N-alpha-aza-S^^ 

alpha-methyl-tyrosyl-D-lysyl(N-epsiIon-nicotinylhleucyl-lysyl(N-epsilon^ 
) N.acetyl-D-3-(2-naphthyl)alanyI-D-<3-(4-chIorophenyI)al 

alpha-methyl-tyrosyl-D- Iysyl{N-eps!lon-nic»tinylHeucyl-lysyl(N^psllon-jsopropyl>prolyh 

N-acetyl-D-3-(2.naphthyl)a!anyI-D-3-(4-(*Iorophenyl)alanyl-N-ajp 

methyI-tyrosyI-D-lysyl(N-epsnon-nlcotinylHeucyl-!ysyl(N-epsllon-isopro^ 

N-acetyI-C>-3-(2-naphthyl)alanyl-D-3-(4-c^lorophenyl)alanyl-N-aIpha-^ 
I methyI-tyrosyl-D-fysyI(N-epsiIon-nic»tinylHeucy|.|ysyl(N-epsilonH 

N.Ac-aza-Gly-D-4-CI-Phe-D.1-Na^^^Me-Ser-Tyr-I>Lys{^l-epsl^ 

isopropyl)-Pro-I>AlaNH2; 

^l-/te-aza■<3V-D-4.CI-Phe^I>1-Nal-N.Me-Ser-N-Me-Tyr-D-Lys(^^^ 
lsopropyO-Pro-D-AIaNH2; 

I^Ac-aza-Gly-D-4-CI-Phe-D-1-NaI-Thr-N-Me-Tyr-D-Lys{N-^^^^ 

N.Ac>-aza-Gly-D^CI-Phe-D-1-NaI-Ala-N-Me-Tyr-D-Lys(N-epsi1on-nico^^^^ 
isopropyl)-Pro-E)-AlaNH2 ; 

N-Ac-D-2-Nal-D-4<JI-Phe-I>^Pal-Ser-N-Me-Tyr(0-M 

isopropyI)-Prc>-D-AIaNH2; , j ^ ^ 

N-Ac>a2a-GIy-D-4-Cl-Phe-D-14slaI-Ser-N-Me-Tyr(C>Me)-^^ 

isopropyO-Pro-D-AIaNHa ; 

N.A(^a2a-GIy-D^C^Phe-D-1^^Ser-^l-Me-Phe-D-Lys(^l^ 
Pro-D-A!aNK2 ; 

N-Ac-azar^-D.4-CI-Phe-D-1-Na^Ser-^^Me-4^ 
isoprcwD-Pro-D-AlaNHz; 

N-Ac-Sar.D-4-CI-Phe-D-3-Bal-Ser4SI-Me-Tyr(C^MehD-Lys(N-e^^ 

Pro-D-AlaNHa; »- j'/ / 

N.Ac.aza-Gly-D-4-CI-Phe-D-1-NaI-Ser-N-Me-Arg-I>Lys(N-epsilo^^ 

ProD-AlaNHa; r- k/ / 

N.Ac.D.2-Nal-D-4-CI-Phe-D-3.Pal-Ser-N-Me-Lys(N-epsl!on^^ 
epsilon-jsopropyl)-Pro-D-AlaNH2; 
N-Ac-D-2-NahD-4-CI-Phe-l>3-Pal-Ser-N-Me<)m(NK^^ 
D-AlaNFfe; 

^^A(>^-<3ly.D-4-CI-Phe-D-1-Na^Ser-N-Me-Arg-D-Lys(^^^^ 

N-Ac-D.2-NaI-CMW^^Phe-D.3-Pal-Ser-^^Me-A^g-D-Lys(N-e^^ 

D-AlaNH2; 

N-Ao-D-2>NaJ-D.^Phe.D-3-Pal-Ser-r^Me^c^^ 
isopropyI)-Pro-D-AIaNH2; 
N-Ac-l>2.^lal-D-4-CI-Ph8.4Wal-Ser.^^ 
isopropyt)-Pro-D-AlaNH2; 

N-Ac-aza-Gly-W^kPhe-D-Tmp-Ser-N-Me-Tyr-D-LysCN-ep^^ 
D-AlaNHa; 

N-Ac-D-2-NaJ-D-4-C»-Phe-D-3-Pal-Ser-N-Me-Tyr-D-3.Bal.Leu-Lys(^^^ 

^^ac8tyI-l>3-{2-naph%l)alanyl-D.3-(4-chIorophenyI)aia 

tyrosyl-WysyHeucyl-lysyl{N-^psi1on-isopropyl)-prolyl-I^^ 

N-ac8tyl-l>3K2-naphthyI)alanyI-D-3-(4-chlorDphenyI)alanyl-^^^ 

tyrosyl-DK)rnithyWeucyl-lysyl(N-epsilon-is^^ 

N-acetyl-D-3-(2-^aphthyl)aIany>-D-3-(4^:hIorophenyl)alanyl-^^^ 

tyfOsyhI>K:itmIIyhleucyl-lysyI(N-epsllonHsopropyl)i)rd^ 

N-acetyl-D-3-(2-flapmhyl)alanyl-D-3K4-chIorop 

18 



EP 0 413 209 A1 



tyrosyl-D-homodtrullyl-leucyl-lysyl(N-epslIonHSopropylhprolyl-D-alanylamid^ 

N-acetyl-l>3-(2-naphthyl)alanyl-D-3-(4H:hlorophenyl)alanyl-D-3-(3-pyridyl)al^^ 

tyrosy!-D-arginyI(N°-^lethyl)-leucy!-lysyl(N-epsllon-isop 

N-acetyl-D-3-{2-naphthyl)alanyl-D-3-(4K:hlorophenyl)alanyl-D-3-(3-pyridyl)a^ 

tyrosyl-!>arginyl-l8ucyl-lysyl(N-epsilon-lsopropyI)-prolyl-D-alanylamld©; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(h^e^ 

D-AIaNH2; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-1-NahSer-r^Me-Tyr-D-Ser((>alpha-4.-ra 
AlaNH2: 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsi 
Pro-OAIaNHa; 

N-Ac-Sar-D-4-CI-Phe-D-1-NaI-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-N-Me-Cha-^ 
Pro-D-AIaNHz; 

N-Ac-a2a^ly-D-4-CI-Phe-D-l-Nal-Ser-N-Me-Tyr-D-Lys(N-epsllon-nicotinyl)-lleu-Lys(N-^^ 
Pro-I>AtaNH2; 

N-Ac-Sar4)-4-a-Phe-D-1-Nal-Ser-P^Me-Tyr-D-Lys(N-^psllOMic^^ 
AlaNHa; 

N-Ac-Sar-D-4-C}-Phe-I>1-Nal-Ser-N-M9-Tyr-D-Lys(N-epsllon-nicotinyl)-Ser-^ 
N.Ac-D-2-Nal-D-4-CI-Phe-D-3-PaI-Ser-N-Me-Tyr-D-Lys(r4-epsilon-^icotin^ 
N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-r^Me-Tyr-D-Lys(l4«psilon^ 
Pro-D-AlaNH2; 

N-Ac-D-2-NaJ-D-4-CI4>h0-D-3-PaJ-Ser-N-Me-Tyr-E>- 

N-Ac-D-2-Nahl>4-ChPhe-D-3-PahSer-N-Me-Tyr-D-Lys(r^epsil^ 

D-AlaNHa; 

N-Ac-l>2-Nai-[M-CI-Phe-D-3-Pal-S8^-^^Me-Tyr-D-Lys(^^epsiton^lto 
Pro-D-AlaNHa ; 

N-Ac>Sar-D-4-a-Phe-[>1-Nal-Ser-r^Me-Tyr-D-Lys(N-epsilor^^^ 
aza-QlyNHa; 

N-Ac-a2a•«ly-D-4-C^Phe-D-1-Nal-Ser4^I-^te-Tyr-D-Lys{^l-epsflon-n^^ 
Pro-D-SerNH2: 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-NMe-Tyr-D-Lys(N-^psllon-nlccrti^^ 

AzaglyNH2: . 

N-Ac-D-2-Nal-D-4<;i-Ph©-D-3-Pal-Ser-h^Me-Arg-D-Mbha-Ljeu-^^^ 

N-Ac-D-2-Nal-D-4-CI-Ph©-D-3-Pal-Ser-^^Me-Tyr-l>Ha^g{NQ^ 

and 

t^Ac-l>2-NaM)-4-CI-Phe^>^PaJ-Ser-NmeTyr-D-Cft-Uu-A^ 



Effect and UtiTrties of LHRH Agonists and Antagonists 

The LHRH agonist and antagonist compounds of the invention are useful for treatment of precocious 
puberty, prostate cancer, benign prostatic hypertrophy, endometriosis, uterine fibroids, breast cancer, acne, 
premenstrual syndrome, polycystic ovary syndrome and diseases which result from excesses or deficien- 
cies in gonadal hormone production in either sex of humans and animals. The LHRH agonists and 
antagonists of the invention are also useful for controlling reproduction In botfi females and males. LHRH 
agonists, when administered in pulses, are useful as fertility promoters. Compounds of the invention are 
useful for suppressing levels of dihydrolestosterone (DHT). The LHRH agonist compounds of the invention 
are also useful for growth promotion in female animals and for spawning promotion In fish. 

The compounds of the invention are also useful when administered in combination with a steroidal or 
non-steroidal antiandrogenic agent. Examples of suitable antiandrogenic agents include, but are not limited 
to, 5,5-dimethyf-3-(4-nitro-3-trlfluoromethylphenyl)-2.4-imidazollnedlone and 2-methyl-N-(4-nitro-3- 
trifluoromethylphenyl)-propanamide. 

In the practice of the method of this invention an effective amount of a compound of the invention or a 
pharmaceutical composition containing the same Is administered to the human or animal In need of, or 
desiring, such treatment These compounds or compositions may be administered by any of a variety of 
routes depending upon tiie specific end use, including orally, parenterally Occluding subcutaneous, 
intramuscular and Intraveneous administration), vaginally (particulariy for contraception), rectally, buccally 
(including subfingually), transdermally or Intranasally. The most suitable rout© In any given case wiU depend 
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upon the use. particular active ingredient the subject involved, and the judgment of the medical practitioner 

01 .r^iSr^""* »*»inl«M l„ « dosage ton, aXJSXiM to an, 

aZliSL^o^ n ^ ^ exciplents. for example, lactose, or may be aqueous or oily solutions for 
^S^TL *° »f drops. For buccal administration typical exdpients lLSr^ 
calcium stearale. magnesium stearate, pregelatinated starch, and the nice sugars. 

arirt nanwh!^ ^ ^"''^ ^cid. pamoic acid, alglnic add oolvalutamic 

SSl^ ^ P°'y9^««"^on'c add. and the Oke; (b) a «« 



Synthesis of the Peptides 



55 



For classical solubon synthesis see Q. SchnxJerlndlTLupke. T^e Peptides . vol. 1 . AcSc (Si 
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York). 1965. 

In general, these methods comprise the sequential addition of one or more amino acids or suitably 
protected amino acids to a growing peptide chain. Normally, either the amino or carboxyl group of the first 
amino add is protected by a suitable protecting group. The protected or derivatized amino add can then be 

5 either attached to an inert solid support or utilized in solution by adding the next amino add in the 
sequence having the complimentary (amino or carboxyl) group suitably protected, under conditions suitable 
for fonning the amide linkage. The protecting group is then removed from this newly added amino acid 
residue and the next amino acid (suitably protected) is then added, and so forth. After all the desired amino 
acids have been linked in the proper sequence, any remaining protecting groups (and any solid support) 

10 are removed sequentially or concunentiy, to afford the final polypeptide. By simple modification of tiiis 
general procedure, it is possible to add more than one amino acid at a time to a growing chain, for 
example, by coupling (under conditions which do not racemize chiral centers) a protected tripeptide with a 
properly protected dipeptide to form, after deprotection, a pentapeptide. 

A particularly prefenred method of preparing compounds of the present invention involves solid phase 

18 peptide synthesis. 

In this particularly prefenred method the alpha amino function of the amino adds Is protected by an acid 
or t>ase sensitive group. Such protecting groups should have the properties of being stable to tiie conditions 
of peptide linkage formation, while being readily removable witfiout destruction of the growing peptide chain 
or racemization of any of the chiral centers contained tfierein. Suitable protecting groups are t -butyloxycar- 
20 bony! (Boc), benzyloxycarbonyl (Cbz). biphenylisopropyloxycarbonyl. t -amyloxycarbonyl, Isotwmyloxycar- 
bonyl, (alpha,alpha)-dimetiiy!-3,5-dimetiioxybenzyloxycarbonyl. o -nitrbphenylsulfenyl. 2-cyano-t -butylox- 
ycarbonyl, 9-fluorenylmetiiyloxycarbonyl and the fike. The t -butytoxycarbonyl (Boc) protecting group is 
preferred. 

Particularly preferred side chain protecting groups are, for arginlne: nftiro, p -toluenesulfonyl, 4- 

25 metiioxybenzenesulfonyl, Cbz, Boc and adamantyloxycarbonyl; for tyrosine: benzyl, o"-bromobenzyloxycar- 
bonyl, 2,6-dichlorobenzyl. isopropyl, cyclohexyl, cyclopentyl and acetyl; for serine: benzyl and 
tetrahydropyranyl; for hjstidine: benzyl, Cbz, p -toluenesulfonyl and 2,4-dinitrophenyl; for tryptophan: formyl. 

In the solid phase peptide syrrthesis method, tiie C-tennlnal amino acid is attached to a suitable solid 
support Suitable solid supports useful for the above synthesis are tiiose materials which are inert to the 

$0 reagents and reaction conditions of the stepwise condensation-deprotection reactions, as well as being 
insoluble in tiie media used. Suitable solid supports are chloromethyipoly$tyrene-divinylt>enzene polymer, 
hydroxymethyl-polystyrene-dwinylbenzene polymer, and the like. Chloromettiyli30lystyrene-1% dhrinylben- 
zene polymer is especially preferred. For tiie spedal case where the C-terminus of the compound will be 
glydnamide. a particulariy useful support is the benzhydrylamino-polystyrene-divlnylbenzene polymer 

S5 described by P. Rivallle, et al, Helv. Chim. Acta , 54 , 2772 (1971). The coupling to the chloromethyl 
polystyrene-divinylbenzene type of resin Is made by means of tiie reaction of the alpha-Nisrotected amino 
add, espedally the Boc-amino add, as its cesium, tetramethylammonium, triethylammonium, 1,5- 
diazabicyclo-[5.4.0]undec-5-ene, or similar salt The coupling reaction Is accomplished in a solvent such as 
ettianbl, acetonltrile, N,N-dimettiylformamide^pMF). and tiie like, witii tiie chiorometiiyl resin at an elevated 

40 temperature, for example between about 40* and 60* C, for from about 12 to 48 hours. Preferred reagents 
and reaction conditions involve tine coupling of an alpha-N-Boc amino acid cesium salt witii the resin in 
DMF at about 50* C for about 24 hours. The alpha-N-Boc-amino acid is attached to the benzhydrylamine 
resin by means of N,N'-dicydohexylcart)0<fiimidB (DCC) or N,N'-diisopropylcart3odiimide (DIC) witti or 
without 1 -hydroxy benzotriazole (HOBT), benzotriazol-1-yloxy-tris-(dimetiiylamino)phosphonium-hex- 

45 afluorophosphate (BOP) or bis(2-oxo-3-oxazolidinyl)phosphine chtoride (BOPCI), mediated coupfing for from 
about 1 to about 24 hours, preferably about 12 hours at a temperature of between about 10* and 50* C, 
preferably 25* C in a solvent such as dichloromettiane or DMF. preferably dichtoromethane. the coupling of 
ttie cartjoxyl group to ttie N-mettiyl-Ser(OBzl) attached to tiie peptide resin requires catalysis by 4- 
dimettiylaminopyridine (DMAP), in ackittion to the carbodiimide reagent 

50 The coupling. of successh^e protected amino adds can be canied out In an automatic polypeptide 
synttiesizer as is well known in tiie art The removal of the alpha-N-protecting groups may be performed in 
tiie presence of, for example, a solution of trifluoroacetic add in methylene chtoride, hydrogen chloride In 
dioxane. hydrogen chloride in acetic add, or otiier strong acid solution, preferably 50% trrfluoroacetic add 
in dichtoromethane at about ambient temperature. Each protected amino add is preferably introduced in 

S5 0.4M concentration and approximately 3.5 molar excess and the coupling may be carried out in dich- 
loromettiane, dichlorometiiane^MF mixtures, DMF and ttie like, espedally in mettiylene chtoride at about 
ambient temperature. The coupling agent is nonnally DCC in dichtorometfiane but may be N,N-dl- 
Isopropylcartjodilmlde (DIC) or otfier carbodiimide eltiier alone or in tfie presence of HOBT, N-hydroxysuc- 
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Shi?' J)'-''y''™^'"'Wes or oximes. Atemately. protected amino acid active ester fe a o- 
nrtrophenyl. pentafluorophenyl and the like) or symmetrical anhydrides may be used " ® ^e* 
At we end of the soOd phase synthesis the fully protected polypeptide is removed from the resin When 

foHowed by am.nolys.s or by direct transamidaBon. The protected peptide may be purifi^ Jmis doTS 
s.l.ca gel chromatography or token to the next step directly. T^ovTJt^^o^ om^ 
groups from the polypeptide is perfbm,ed by treating the amLlysis product with for «e ihS 
SL«STh y^!!' ^'^'^ dimethylphosphrte orXr ,^£"s^CeT 

JSTv rd^ci)^'!^ ^-P'^'^ «^eatment with tris(trSluoroacetyl)bor^^d LtSZfc 

acid, by reduction with hydrogen and palladium on carbon on polyvinylpyrrolicione or bv r«* 

SlbiC Tk dimethylphosphfte at a temperature between ab^-lTSd * i7c 

? ^" ^5 minutes and 1 hour. The fully dep«,tected polype^de is thS 

ZTt^ ^"«nce of chmmatographic steps employing any or all of the following t^^Ton exS 
20 ^^l^^^LT" *^ Mrophobic adsoipBon chromatogrihyon wd^S 

fforexample Amberlite XAD); silica gel adsorption chrratograJhyHof^ 
*ange chromatography on carboxymethylcellulose; partition chromatography, e.g., on Septedoc 6-25 
20. or OHmtercurrent distribution: high performance liquid chromatiraphy (SpS^wSiTSJ^ 
phase HPLC on octyl- or octedecylsilyl-siflca bonded phase column fSS^ ^ 
r^mlM^""^ ^'"^ ^ "^'^ ^ ^ ^ diastereomeric nonapeplide or decapepfide final 

d^eteils far the preparation of peptides using classical peptide solution synthesis are described in 
inveSon.*"'"*^ *^ '«"*ate the preparation of the novel compounds of the 
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Preparation A 



50 



55 



N-(t-Butoxycarlx)n yO-N-MethyK)-Ben2yK-SBrtne Cvcteh^i^mto. Qa». 

ml . The ettiereal layer was washed with cold IN sodium thiosulfate solution (2 x isTnT^^Z^ 

"l"^^:!!*!'' ^> ^ ^P^^ «^ fitted and dS to SriJ 

(^TSSS^TJ^^lli'^SI^ cyclohexylamine salt (CHA). m.p. 1^m'c.Z>SSVL 

(C 1.aOH). AnaL for CzjHaiNaOs. : C. 65.00: H. a43: N. 6.89: Fomd : C. 65.06; H. 8.8i l!. SSl. 

Preparation B 
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N'Acetyl-^arcosine 



10 



4-Dimethylaminopyridine (3.66 g) was added to a solution of sarcosine (26.7 g) and triathylamine (50 
ml) In (1:1) dioxane-water (150 ml) cooled at o' C. A solution of acetyl chloride (22.37 ml) in dioxane (20 ml) 
was added dropwise over a period of 30 min. The reaction solution was then stin'ed at room temperature for 
1 hour and subsequently was acidified to pH 3 with cold 50% aqueous HCI. The mixture was extracted 
three times with ethyl acetate. The extracts were washed with a saturated NaCI solution, dried over NaaSOi 
and concentrated. The residue was crystallized from ethyl acetate to give N-acetyl-sarcosine. m.p. 135- 
137' C. Fab Mass spec, m/e 132 (M + H); Anal, for CsHsNOa, Calcd : C. 46.70; H, 6.91; N. 10.68; Found : C. 
45.78; H, 7.03; N, 10.64. 
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Preparation C 



The following intermediates were prepared according to the literature: 



Compound 


Reference 


L-3-(1-Naphthyl)-alanlne 
t>-3-(2-NaphthyI>-alanlne 
D-3-p4»yridyl)-alanine 


Y. Yabe et al., Chem. Pharm. Bull. 24 , 3149 (1976) 
J. J. Nestor et al.. J. Med. Chem. 25 , 795 (1982) 
P.N. Rao et al.. Int J. Peptide Protein Res. 29 , 118 
(1987). 
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Example 1 



(pyro)Glu4tis-Trp'N-Me-$er»Tyr>I>Leu*Leu-Arg-Pro-NHEt 



In the reaction vessel of a Blosearch 9500 Peptide Synthesizer was placed 1.5 g (1.05 mmol) of Boc- 
Pro-OResin (Mem'field resin). Amino adds were added sequentially to this resin according to the following 
synthetic cycle: 

1. Deblocking , to remove the t-Boc group from the alpha-amino function of the peptide, is carried out 
using a solution of 45% trifluoroacetic acid (TFA). 2.5% anisole, 2.0% dimethyl phosphite, and 50.5% 
methylene chloride. The resin is prewashed with the deblocking solution previously described for one 
minute and then the deblocking reaction is run for 20 minutes. 

2. Base wash , to remove and neutralize the TFA used for deprotection. is carried out using a solution of 
10%TQ",N -dlisopropylethylamine in methylene chtoride. The resin is washed with base three times for 
one minute each time after each deblocking step. 

3. Coupling reaction is carried out using a 35-fbld molar excess of 0.4M DMF solution of a l-Boc 
protected amino acid derivative along witti a 3.5-fokl molar excess of 0.4M mettiylene chtoride solution of 
diisopropylcarbodilmide as activator. The activated amino add is then coupled to the free alpha amino 
group of the peptide-resin. The reaction time is as described in the following protocol. 

4. Wash , each reaction step is followed by three washes of one minute each: one of metiiylene chloride, 
one of (1:1) mettiytene-chloride-DMF, and one of DMF. 



55 



Protocol: 



The amino acids are coupled to tiie resin in tiie following order using the conditions Indicated: 
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Amino Add 


Wash 


Coupling 


Deprotection 


Boc-Arg(Tos) 
Boc-Leu 
Boc-D-Leu 
Boc-Tyr-( o -Br-Cbz) 
Boc-N-Me^er(OB2l) 

Boc-N-Fonnyl-Trp with or without 0.1% DMAP 

Boc-N^m-CBZ-His 

Cbz-p-Qlu 


basewash 
basewash 
basewash 
basewash 
basewash 
basewash 
basewash 
basewash 


iwrw1 hr 

two-1 hr 
two-1 hr^ 
two-1 hr 
two-1 hr 
four-1 hr 
four-1 hr 
four-1 hr 


aeoioCK 
deblock 
deblock 
deblock 
deblock 
deblock 
debtock 
none 



to awlZl l^^ , "^l^^ ^ ^"'wed from the reaction vessel and dried in vacuo 

„ to gn^e the protected polypeptide resin. The protected peptide is removed from the resin upon tre*,S 
room temper^re with anhydrous ethyiamine with or without 10% DMF or methanol for 48 5^^^^ 1? 

tntoated wrth water to give, after filtration and drying, the protected peptide IFT white powder The 
pro^ng groups are finally removed upon treatment at o'C for 1 hour wiJ, 5 to 10 ml Th^ro^Jqid^ 
^ m tte presence of 1 ml of anisole and 0.5 ml of dimethyl phosphite. TTie HF Is evaporated and the rSdue 
d1 T?""^ '^^"'^^ i2 ^ . The residue Is washed twlSe^ anTtJen 

^« ^n^^ t^" ? watenaoetoniffliSiBetiG add, filtered, and lyophinzed to give 0.7 g of tSJ 

cmde product TT,e crude peptide Is purified by high pertbm.ance liquid chmmSogr^phy on a 25 x 2 5 

^ ^^S^^i^-^ CH3CNA).1% TFA over a period of 50 min. and afterwards changing to 

100% CHaCIW. %TFA over a penod of 10 min. The flow rate is 15 ml/min and UV detection is at 260 nM 
Tteproduct .s earted at ^.7 min as a single peak, collected and lyophinzed to give purB 0^ J^H^^.^: 

J^^S^'ISe f^rirlS^'^?^^ T ^"^^ ^ Fab (fast atom' borSment) iZ 
spec, m/e izae im-I' H) . Amino Acid Anal • o r Pm- n a a«*. i n i i a -i-.^ - ^ . . ^ ' 



30 



35 



40 



soar m/a i2>oft /M*u\* aZ- a .-.T . Z «kuu rou yio&i atom DomDarament) h 

spec, m/e 1296 (M+H) . Ammo Acid Anal.: 0.8 Pro; 0^ Arg; 1.0 Leu; 1.0 Tyr; 1.6 Trp; 1.0 His: 1.0 GIu. 

Example 2 

(pyro)Glu-His-Tfp-N-Me-Ser-Tyr-D-Leu>Uu-Arg-Pro-NHa 
JST^Z'^XtSiZ"''"'^ was p^pared using salu«on synthesis ac 



45 
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FM0C-L-Ser(0-B2l) 



10 



IS 



20 



[ 



FMOC-N-Me-L-Ser ( O-Bzl ) 
(a) 



Tyr-D-Leu-OEt 



FMOC-N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 
(b) 



N-Me-Ser (0-Bzl ) -Tyr-D-Leu-OEt 
FMOC-Trp I 

: (c) 



FMOC-Tr p-N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 
(d) 



30 
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Trp-N-Me-Ser ( 0-Bz 1 ) -Ty r-D-Leu-OEt Cbz- ( pyr o ) Glu-Hi s 

i 



J 



Cbz-(pyro)Glu-His-Trp-N-Me-Ser(0-B2l)-Tyx-D-Leu-OEt 

1(f) 

I 

i, 



SO 



55 
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(pyro)Glu-His-Trp-N-Me-ser-Tyr-D-Leu-OEt 

1(g) 



<pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Letu-OH 
Leu-Arg-Pro-NHEt | 

" 1 (h) 

^Kn:°>"^-His-Trp.N-Me.Ser-Tyr-D-Leu-Leu.Arg-Pro-NHEt 

(i) 



20 



25 



DefaHs of the synthesis are as follows: 
(a) FM0C-N-Me-Serf0-B2l> 



in t^urSTm? ™°SS2'in2r'^L'^„r'°^^^^^ ^ P-^'^^nesuifonic acid (0^ g, 

cooled. dihL SXr^ir?So ""T^^: ^^'^^ ^^"^ ^ « mm. TT,e solution w£ 

(Na.SO0. and conoeZedTiS^ SI TidTw?, "''^^^r ^ ^^"^03. dried 

elueng with (8:2, ^^^-^Ji^ ^^e^^^^r^ ^ chromatography 
m^. 108-109-0. Fab Mass spea rrS wlm^ ^ ^ crystalline product 

dissolved in chloroform (4^,!)^ tSlSc al^ST <3.14 g) wa^ 

solution was stirred at room teZeZHr 2 h^^l ^ tnethylsflane (i55 g) was added. The 
purified t,y silica gel column^SLL^ ' ^^-^^concentrated in vacuo . The residue was 
FMCX.r.Me.Ser(0-Was%^cSSr4rL1^^/S^^^^ - ^ 

^ BjOC N-Me-Ser(0-B2l)-7Vr-D-Leii-nPf 

« (2.18 g) in DMF (5 ml), foltowed by a scSon rfSm S^^^ ' « Y'^OCN-'^e-SerCO-teOOH 
of DOC (0.947 g) in DMF (2 ml) -nTr^rfinn « ^ '^'^'^ ? ^ *°"°wed by a soluBon 

temperBtire for 4 hoS^ t£ sL^ rtm^"""" ^^^^ * 0 C for 1 hour and 1^ at 
column chmmatography eluTng 5, ]" ^ and the residue was purified by silica gel 

semlsoHd. Rf 0.35'f1 M^^S ^^J^" *'««te:meftanol. The product was obtained ala 
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3S 



(fi) N-Me-Ser(O-B20-Tvr-D-Leu-QR) 



so 



55 



and'd^rS l^^r^SrilS^^SSStl^-^ J^^^ N.N^isop,opy.ami„e (10 ml, in dry 
were removed In vacuo andTe^Sduf ^oS^.,?' ^ hou,^ The solvent and excess reagenS 
(95:5, methylene Me:metSc; ^e p^n?*i^^ chromatography eluting with 



(d) FMOC-Tfp-N.Me-SeffO^gn.Tvr.n.1 ^^n^ 
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To a stirred solution of N-Ma-Ser(0-B2l)-Tyr-D-Leu-0Et (1.316 g). FMOC-L-Trp (1.09 g) and 
ben20triazol-1-yloxytris-(dimethylamino) phosphonium hexafluorophosphate (BOP) (1.13 g) in acetonitrilo (50 
mi) was added triethylamlne (0.347 ml). TTie solution was stin-ed at room temperature for 5 hours. The 
solvent was removed in vacuo . The residue was dissolved In ethyl acetate, washed with 5% aqueous 
5 NaHCOa, then with IN "R5rand finally with saturated aqueous NaCI solution, dried (Na2S04) and 
concentrated in vacuo . The residue was purified by silica gel column chromatography eluting with (95:5) 
methylene chioride:methanol. The product was obtained as a semisolid residue. Rf 0.25. Fab Mass spec, 
m/e922{M* + H). 



(e) Trp-N-iy^e-Ser(0-Bzl)-Tyr«D-Leu-OB 

A solution of FM0C-Trp-N-Me-Ser(OB2l)-Tyr-D-Leu-Et (0.280 g) in acetonltrile (5 ml) and diethylamine 
(5 ml) was stirred at room temperature for 1 hour. The solvent and excess reagents were removed in vacuo 
75 to give the product as a foamy residue. Fab IWass spec, m/e 700 (M + 1)*. The product was used in the 
next step without further purification. 



if) CbZ'(pyro)GIU'His-Trp-N-Me-$er(0-B2l)-Tyr-[>Leu-QEt 



To a solution of Trp-N-Me-Ser(O-Bzl)-Tyr-D-Leu-0Et (0.2665 g) in DMF (5 ml) cooled to 0*C were 
added sequentially Cbz-(pyro)Glu-His (0.187 g) in DMF (10 ml), HOBt (0.077 g) in DMF (2 ml), and DCC 
(0.078 g) in DMF (2 ml). The solution was stin-ed at 0*C for 2 hours and then at room temperature 
overnight The solvent was removed In vacuo and the residue was purified on a silica gel column eluting 
2S With (9:1) methylene chlorldermethanol. The product was obtained as a solid. Rf 0.317. Fab Mass spec, m/e 
1082{M + H)\ 



(g) (pyro)Glu-His-Trp-N'Me-Ser-Tyr-D-Leu-OB 



A solution of Cb2-(pyro)Glu-His-Trp-N-Me-Ser(0-Bzl)-Tyr-D-Leu-OEt (0.787 g) In (9:1) DMF water (15 
ml) was hydrogenated overnight under 4 atm. pressure and in the presence of 10% Pd(0H)2/C (0.79 g). 
The catalyst was filtered and the filtrate was concentrated in vacuo . The residue was triturated with water to 
give the desired product as an amorphous solid. Fab Mass~spec. m/e 857 (M + H) + . 



(h) (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-OH 

To a solution of (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-LBU-OEt (0.519 g) In (1:1) dioxane-water (16 ml) 
40 cooled to 0* C was added 2N aqueous NaOH (0.6 ml). The resulting solution was stin-ed at 0* C for 4 hours, 
then acidified witii 0.1 M aqueous HCI to pH 5.0 and lyophili2ed. Fab Mass spec of tiie crude product 
showed m/e 830 for (M^H). The crude product was taken to the next step without any additional purification. 



45 (t) (pyro)Gli>-His-Trp-N'Me-Ser"Tyr*D-Leu-Leu*Arg'Pro-NHEt 

To a solution of Leu-Arg-Pro-NHEt dihydrochloride (0.159 g) in DMF (2 ml) cooled to o'C was added 
N-ethylmorpholine (0.042 ml) In DMF (0.2 ml), followed by sequential additions of (pyro)Glu-His-Trp-N-Me- 
Ser-Tyr-D-Leu-OH (0.3 g) in DMF (5 ml). HOBt (0.066 g) in DMF (2 ml), and DCC (0.0677 g) In DMF (2 ml). 

50 The resulting solution was stirred at 0* C for 2 hours and tiien at room temperature overnight The sohfent 
was removed in vacuo . The residue was dissolved in (1 :9) acetic add water and the insoluble material was 
filtered. The ¥ltrate was lyophifeed. The powder obtained was purified by high perfonmance Bquld 
chromatography (HPLC) using a 25 cm x 2.5 cm Dynamax C-18 column (25-40 micron) and solvent mixture 
gradients ranging from 90% H20/11% CHaCN/0-1% TFA to 49% H20/51% CH3CN/0.1% TFA over a period 

55 off 50 mins. The flow rate was 15 ml/min and UV detection was at 260 nM. The product was eluted at 30.4 
min, was collected and lyophilized to give pure (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-Arg-Pro-NHEt as the 
trifluoroacetate salt Fab Mass spec, m/e 1223 (M-fH)*. Amino Add AnaL* 0.8 Pro; 0^ Arg; 1.8 Leu; 1.0 
Tyn1.0His:1.0Glu. 
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Examples 



^ . (pyrD)Glu-Hfs-Tr p-N->Me-Ser-Tyr-[>(2)-Nal-Leu-A^^^^ 



16 



Amino Acid 


Wash 


j Coupling 


Deprotection 


Boc-Pro 

Boc-Arg(Tos) 

Boc-Leu 

Boc-D-(2)Nal 

Boc-Tyr-(2-Br-Cb2) 

Boc-N-Me-Ser(OBzl) 

Boo-N-fom)yI-Trp containing 0.1% DMAP 

Boc-N-fm-C?bz-His 

Cbz-{pyro)Glu 


basewash 
basewash 
basewash 
basewash 
basewash 
basewash 
basewash 
basewash 
basewash 


two-1 hr 
two-1 hr 
two-1 hr 
two-1 hr 
two-1 hr 
two-1 hr 
four-1 hr 
four-1 hr 
four-1 hr 


deblock 
deblock 
deblock 
deblock 
deblock 
deblock 
deblock 
deblock 
none 
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Example 4 

SSSSST''''^^ ".e«^KyrosyH>,ysy.1^ 

NWI^9nylaIany|.D^K»ophenylalanyM)^1^y^^ 

28 
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leucyf-lysyl(N-epsilon-isopropyl)-prolylethylamid8; 

N-ac©tylsarcosyl4iistidyl-3^1-naphthyl)-a!anyI-N-methyls0ryhtyrosyl-D-t^ 

propylethylamide; 

N-acetylsarc»syhC>ph©nylalanyl-l>tyrosyKO-methyl>-N-methylseiyl-ty^^ 
propylethylamide: 

N-acetylsarcosyli)henylalanyl-3-(1-naphthylhalanyl-N-me%lse^^^ 
propylethylamide; 

{pyro)glutamyhphenylalariyl-tryptyhN-methyl-«eryl-tyrosyi-D-trypty^^^ 
prolylethylamide; 

(pyro)glutamyhhlstldyl-3K1-naphthyl)alanyl-N-methylseryl-^ 
eF«5llon-lsopropyl)-prolylethylamlde. 



Using the method described In Example 2 and substituting the appropriate amino adds, the following 

compounds can be prepared: 

(pyro)glutamyl-histidyl-tryptyl-N-methylseryl-tyrosyl-D-seryl(0-t4)utyIhleucy^^^ 

N-acetyl-sarcosyl histidyf-3-(1-naphthyl)aIanyhN-methylseryhtyrosyl-D-tyrosyHeucyHysyl(IN^ 

isopropyl)-prolylethylamide; 

(pyro)glutamyhI>i)henylalanyl-tryptyl-NHnf»elhyseryI-tyrosyhD-^ 
prolylethylamide. 

N-acetylsara)syl-hisHdyl-tryptyl-N-methyl-seryl-tyrosyK)-t-buty^^ 
isopropylhprolyiethylamide; 

N-acetyl-sarcosyl-D-a!pha-methyl-phenylalanyI-3-(1-naphthyOalanyl-N-fn0thyIseryl-tyro^ 
leucyl-arginyl-prolylethylamide; 

N-acetyl-D-3H2-naphthyDaIanyhD-3-4-chlorophenylaIanyl-D-tryptyl-N-methy^^^ 
aiginyl-protylethylamide: 

N-acetylsarcosyl-histidyl-tryptyl-N-methyl-seryl-lysyl(N-epsiloni)yrazi^^^^ 
nicotinyl)-leucyl-arginyl-prolylethylamide; 

(pyro)gIutamyhhistidyhaK1-naphthy!)alanyl-N-methylseryhtyrosyI-D-proIyhte^ 

N-acetylsarcosyl-histidyl-tryptyl-N-methyl-seryl-lysyl(N-epsilon-pyra2inyl-2-<^ 

cydohexylalanyl-ornithinyl0^<lelta4sopropyl>i3rolyl^^ 



Using the method described in Example 1, but substituting Boc-ljeu with Boc-r*i-methyWeucine and 
adding 0.1% DftflAP to the Boc-N-fomiyl-D-Trp solution In DMF. (pyro)Glu-His-Trp-N-IVIe- Ser-Tyr-E)-Trp-N- 
Me-Leu-Arg-Pro-NIHEt can be prepared. 



Using the method described In Example 1, but substituting the Cbz-(pyro)Glu with N-Ac-Sar and the 
Boc-N-Me-Ser(OBzO with Boc-N-Me-DeAla, the protected peptide attached to the resin was prepared. Upon 
treatment of this resin first with ethyiamine and then with HF, as described in Example 1, the crude product 



Examples 



Example 6 



(pyr^Glu-Hi^T^^ 



Example? 



N-Ao^Sar4^is■Trp^<3>^N■a■(2)"N^^^Dap-Ty^^l>Trp■t-eu^Arg-P^o^'NHEt 
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Example 8 



Examples 



(pwo)Qlu.Hi»Tn>N^^te^.Tv r.D.|^Lsu-ArfrPr<>A2aGlv-NH, 

30 ™»P^«»P«PaiBdbydasslcalsolufic«^^^ 

Cbz-Leu-Arg(lil02>-Pro-A2aGly-NH, 
(2) ^ 
35 <Pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-OH 

Leu-Arg-Pro^zaGly-NHj 
• (3) 

^ ^KnroJSlu-His-Trp-N-Me-Ser-T^r-D-Leu-Leu-Arg-Pro-AzaGly-HN 

^ is coupled wiC(ir=^7^SoS iSe^STl^^ ^T?" ^> Mrogenolysis and (3) 
* condifcnssimilartotho^d^SrtaELS?^^ ^ 

Example 10 

or vJS'loSl^lSnStiSf ST""^ T^'^'^ ^ Boc-D-3K2-benzln,idazo.yl)-a.anate 

ty^syl-S^a^enVrnZ^i^jStl^inT^^ 
, chlorophenylalanyl-D. tw^wS^ .^'^ N^l^nylalanylW 

' P«DlWefhylarnide;respeo.fv2r^^^ 



Example 11 
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10 



IS 



3S 



N'A(>Sar«I>-Phe-D-Trp-N>Me-$er-Tyr-D-(3)-Pal-Leii-Arg'Pro-NHEt 



Using the method of Example 1. but substituting Boc-D-Leu with Boc-3-(3-pyridyl)-D-Ala and running 
the coupling for this acid four times, each time for 5 hours, N-Acetylsarcosyl-D-phenylalanyl-D-tryptyl-N- 
methyl-seryl-tyrosyl-D-3i3yrldylalanyi-leucyl-argjnyl-prolylethylamide can be obtained. 



Example 12 



(2)"N-(EthyiamlnocarbonylH5)-N-ethylamido-Glu-His-Trp-^^Me-$er-T^^ 



Using the same method and same amino adds described In Example 1. Cbz-(pyro)Glu-Hls(Cbz)-Trp-(N- 
20 fbmiyl)-N-Me-Ser(OBz!)-Tyr(0-2-Br-Cbz)-[>Trp(N-formyi)-Leu-Arg(Tos)-Pro-^ was obtained. This 

peptidoresin was treated with methanol (4 ml) contauning 10% dimethylethanolamine and with ethyl amine 
(30 mO- The mixture was stirred at room temp^^re for 3 days. The resin was filtered and the filtrate was 
concentrated in vacuo . The residue was triturated with water. The solid was dried over PaO* for 24 hours to 
give the protected peptide as a dry white powder. The protecting groups were removed upon treatment at 
25 O'C for 1 hour w'rth anhydrous liquid HF. in the presence of 1 ml of anisole and 0.5 ml of dimethyl- 
phosphite. The excess reagents were removed in vacuo and tiie residue was dissolved in methanol and 
then concentrated in vacuo . 

The residue was washed twice with ether and then dissolved in a solution of (1:1.*0.1) water acetonttrile: 
acetic acid, filtered, and lyophilized to give the cmde product This was purified by high perfonmance liquid 
30 chromatography on a 25 cm x 2.5 cm Dynamax C-18 column (25-40 micron) using the same gradient 
described in Example 1. The product was eluted at 36.5 min. as a single peak, was collected and 
lyophilized to give pure (2)-N-{etiiylaminecarbonyl)-(5)-N-ethylamido-Glu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu- 
Arg-Pro-NHEt as tiie trifluoroacetate salt FAB Mass spec, nn/e 1412 (M + H)*. Amino Acid Anal.: 1.0 Pro; 
1.2 Arg, 1.0 Leu, 0.9 Tyr. 0.9 Trp, 0.8 His. 0.6 Glu. 



Example 13 



40 

(pyro)-Glu-His-Trp-N-Me-Ser'Tyr-67"[2-(S-3-aminO'2-oxo-pyrrondin-1-yl)-S-2-lsopropylmetiiyla^ 

NHEt 



45 (pyro)-Qlu-His-Trp-N-Me-Ser-Tyr-6,7-I2-(S-3-amino-2'OXOi)yn'Olldin-1-yl)-S-2-to^ 
Pro-NHEt is piepered acconfing to the following steps: 

(a) H>Arg(tos)-Pro-NHB 

50 The protected dipeptide Arg(Tos)-Pro-NHEt can be prepared by solid phase using Boc-Pro-O-Resin 
(IVIenrifield resin), deblocking, and coupling witii Boc-Arg(Tos) using ttie same instrument and the same 
protocol described in Example 1, and afterwards deblocking the peptide-resin with the deblocking solution 
which was previously described. The obtained Arg(Tos)Pro-0-Resin is then treated with etiiylamine at room 
temperature for 48 hours. Work up, trituration of the product witt) water, and drying over P2O5 gives H-Arg- 

55 (Tos)-Pro-NHEt 



(b) BocH2-(S-3-Amino-2-<>x(>-Pynrolidin-1-yl)-^2-lsopropylmetiiylacetic] Acid 
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Bo(>[2-<S-3-amino-2-oxoi3yirolidinM-yl)-S-2-isopropylmethylacetic acid can be synthesized using the 
procedure described by D.F. Veber and nu. Freidinger in U.S. Patsnt No. 4,493^. 

« (c)Boc^2^^(S-3^ A^tin6•2<b(o•Pyn^ondin'1-yl>S^2^sopropylmethylacgtyl^^ 

10 mmol of Boc^a-(S-3-amino-2-oxoiJyrrondin-1-yl)-S-2-isopropylmethyla^^ acid is dissolved in 70 ml of 
degased DMF and cooled to 0 C under nitrogen. 19 mmol of H-Arg(ros)-Pro^^HEt. which was previously 
descnbed .s d.ssoh.ed in 30 ml of degassed DMF. and cooled. To the add solution 11 mmol of 
10 diphenylptosphorylazide and 11 mmol of triethyiamine are added, followed by the preK»oled peptide 
soluton. The reartion mixture is stirred at 0 C for 3 houre. then at room temperature ovemight The 
P^?^"?,f,^f^,"P ^ "Sing siHca gel column chromatography and ehited with 7030-3 

cnnrolomvltnefhanol/aqueous ammonia. 

(d) I2-(S-3-Amin o-2<)xo-Pyrrofidn-1-yl)-S-g-lsopropylmethylacetylhArginyl(Tos)^ 

Boc-[2-(S-3-amino-2-oxo-py^■olidln-1-yl)-S•2^sopropylmethylacetyl^alginyl(Tos)- 
proly1e«iylamide.obtained from the previous reaction. Is dissolved at 0*C in trifluoroacetic add (60 ml) 
containing 15% anisole and 1% dimethylphospWte. The solution Is then stirred at room temperature for 30 
"I'n'rtf. and concentrated in va«io . The residue is washed twice with ether and dried over P^Os to 
give [2-(S*amino-2-oxoi)yrrondin-1-yl).S-2-lsopropyinriethyiaoetyi]^^^ 

(e) Cbz-(pyro)6lu-His(Cbz)Trp-N-Me-Ser(OBzl)-Tyr-(0-2- Br-Cb2)-NHNH2 

is synthesized using the solid 

P^method descnbed in Example 1. but starting with Boc-Tyr(0.2-Br-Cbz)-O.Resin (Meirifield resin). 
deUoddng and coupling In a sequential order with the protected amino acids: Boc-N-Me-SerfOBzi) Boc- 

a. 2^S^J;/^S'^?u;.!f P^-<Py"'>e'"- °Wai"^d Cbz-(pyro)Glu-His(Cbz).Trp{N4om,yl)-N.Me- 
f«HCWtel).T)^(0-2-Br-Cb2).0.Resin is treated with anhydrous hydrazine in 10% methanol solution room 

titorated with ether and dried over P^Os to give Cb2^pyro)Glu^fls(Cbz^Trp-^^Mi^iiF(5B2l).Tyr(^^^^^ 

35 

gK, rg;sa^,!S^Lv^r "^°^^^^^^^^^ 

2.6 mmole of the hydrazide Cbz.(pyro)Qlu-His(Cbz)-Trp-N-Me-Sei<OBzl)-Tyr(0-2-Br-CbzH^HNH2 is 
2T«tfH"H^ M • ' DMF and cooled to -lO' C under nitrogei. To me Solution is addedT4 m 

2 ^ ^SSm^ ^ ""^^ Is cooled to -25- C and to it is added a (1 :19) solution 

SiT^^^^ * J^'u" ^'^^ ^ About 16 ml of solution is required. 

When TLC shows that no hydrazide remained, the reaction mixture in cooled to -40* C and to it is added a 

« Sll2^LS?°n li^t^'"'>-2-^''<^Py^°«din-1-ylhS-2-isopropylmethylacetylha^^^^^ 
"^^I^ ^K • ^T°^^T^ ^ to 8 wHh triethyiamine. The reaction is sBrred ai 

'SrrZ, ^ V^ ' f readjusted to pH a AddWonal peptide is added and the reaction is 

^ additional 24 hrs. at the same temperature. The reaction mixture is concentrated in vacuo . The 
iSlIt^Sl.'^^JI^?^ ^ ^ over PaO, to give Cbz-(pyro)GlirHii(Cta)-Trp- 

MJ[P>^^)Glu^Hi8•Trp^■Me^r.Tyr■^.7^ ^(^ 

Cb2-(roTO)Qlu His{a)z)-Trp-N-Me-SertOBzl).Tyr(0-2-Br-Cbz)^.7-[2-(S.3.amino-2^xoi>yr^^^^ 
aHSopropylmethyiacetyl}-Arg(TosH»ro-NHa. obteined from the previous experiment, is treated at o'c for 1 
hour with anhydrous hydrogen fluoride (10 mQ m the presence of anisole (1.5 ml) and dimethylphosphite (1 
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ml). The excess reagents are removed in vacuo . The residue is washed three times with ether, then 
dissolved In (1:1)-water-acetonitrile solution (3.0 nil) and lyophilized. The crude product is purified by HPLC 
to give (pyrD)Glu-His-Trp-N-Me-Ser-Tyr-67-I2KS-3-amino-2H>xo-pyrrolidin^ 
Arg-Pro-NHEL 

5 

Example 14 



TO 

r^-AcSar-HiS'Trp-N-Me-Ser-Tyr-D'Trp-Leu-Arg-Pro-NHB 



N-Acsar-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt was synthesized using th© Instrument and the 
15 method described In Example 1. but substituting {pyro)Glu with N-Acsar and Boc-D-Leu with Boc-D-Trp-(N- 
Formyl). The caide product was purified using high performance liquid chromatography on a 25 cm x 2.5 
cm Dynamax C-18 column (25-40 micron) using solvent mixtures In a gradient ranging from 89% H^On^% 
CH3CN/0.1% TFA to 49% H20^1% CH3CN/0.1% TFA over a period of 50 min. The flow rate is 15 ml/min. 
and UV detection is at 260 nM. The product was eluted at 17.59 minutes as a single peak, collected, and 
20 lyophilized to give pure (pyro)Glu-His-Trp-N-Me-Ser-Tyr-[>Trp-Leu-Arg-Pro-NHB as the trifluoroacetate 
salt. Fab Mass spea m/© 1298 (M + H)\ Amino Acid Anal.: 1.0 Pro. 1.1 Arg. 1.1 Leu, 1.6 Trp. 1.0 Tyr, 0.9 
His. 



25 Exanrtple 15 



(pyro)Qlu-His-Trp-N'Me-Ser-Tyr-D-Tn>Leu-Arg-Pro-NHEt 

30 

(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt was synthesized using the instrument and the 
method described In Example 1, but substituting Boc-D-Leu with Boc-D-Trp (N-FormyO- The crude product 
was purHied using high performance liquid chromatography according to the conditions described above. 
35 The product was eluted at 33.7 minutes as a single peak, collected, and lyophilized to gwe pure (pyro)Glu- 
His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt as the trifluoroacetate salt Fab Mass spea m/e 1296 
(M+H)*. Amino Add Anal.: 1,1 Pro, 1.0 Arg, 1.0 Leu, 1.6 Trp, 1.0 Tyr. 1.0 His, 0.8 Qlu. 



40 Example 16 



N-Acsar-Hls-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-Pro-GlyNH2 

45 

N-Acsar-His-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-PrQ-Gly-NHz was synthesized using the instrument and 
the method described in Example 3, but substituting Cbz (pyro)Glu with N-Acsar. The crude product was 
purified using high performance liquid chromatography according to the conditions described above. The 
product was eluted at 24.5 minutes as a single peak, collected, and lyophilized to gh^e pure N-Acsar-His- 
50 Trp-N-Me-Ser-Tyr-D-2-NaI-Leu-Arg-Pro-Gly-NH2 as the trifluoroacetate salt Fab Mass spec, m/e 1338 
(M + H)*. Amino Add Anal.: 1 .0 Gly; 1 .1 Pro, 0.9 Arg, 1 .0 Leu, 1 .0 Tyr, 0.8 Trp, 0.8 His. 



Example 17 

65 



N-Ac-D-4<a-Phe-D-40-Phe-D-Trp4»Me-Ser-Tyr-l>Trp4^Arg-Pt^ 
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70 



.'^^'•'^^^'^'■P^^'^Tn>N-Me-Ser-Tyr-D-Tti>L8U^ can be synthesized usino 

r^nf^K""*^' ^P'« 3. but substituting Cbz-(pyro)6lu S^Sa^^StS^^ 

SSS ^n^^A^ Boc-Qly-(W1esin with BocD-Ala-OResin. removing t»,e BOC groj from 
dS2 rrr^ t?^ T'^"^ "^'"9 acetylimidazole. 71,6 proteLd peSe te 

Cleaved from the resin wrth anhydrous ammonia Subsequently the protecting groS^a^Z2 
treatment wrth l.quid HF at o'C for 1 hour in the presence of anisote and ^ 



IS 



Example 18 



20 



25 



30 



p'^^^isr'"'''^'"''"''^''^'^ 

r^;£S2:2S:SSS5S^^ tyrosyi-D-a-naphthy,.anyH=yc.ohexy..any. 



Example 19 



40 



45 



so 



56 



(pyl^o)6l^^y^■Me^PhB-Trp■Se^Tyr•D^Trp^Leu-Arg^»roNHB 

BUO-His(N im-CBZ). BOC-D-Trp(N-indole-fomiyO for BOC-D-Leu. BOC-Ser(OBzn for B0C-N-MB.«5Ar/ftR^ 
IL^ ^ (PV™)Q'i^N^Wte-Phe-Tn>Ser.T^-D-T,p.S^X^k-S 

Example 20 

(py^o)Gl^-Hts-T^p^Ser-^^^te^Tyr-^>Tlp^^A^g4^ 

'l'^ Boiser^OBz.) inii^'c^lTBoS^tSS: 

T^SS^^^Sl2r~ '^"''""^ (Py«»)ehi-His-T,p.Ser-l^e.Tj:D- 

.rp.i«i-A,g.ProNHa was obtained as a crude product The compound was purified by HPLC as previously 
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described. The product was eluted at 25.15 minutes as a single peak. Fab Mass spec, m/e 1296 (M + H) 
Amino Add Anal.: 1.1 Pro. 1.2 Arg, 1.1 Leu. 1,3 Trp. 0.7 Ser, 0.9 His, 0.9 Glu. 

Example 21 



(pyro)Glu-His-Tn>Ser-N-Me-Tyr«l>-Leu-Leu-Ar9-ProNHa 



Using the same pnxedure and protocol described in Example 20 but substituting BOC-D-Leu for BOC- 
D-Trp(N-indole-formyl), and following the same workup as previously described, (pyro)Glu-His-Trp-Ser-N- 
Me-Tyr-D-Leu-Leu-Arg-ProNHEt was obtained as a crude product The compound was purified by HPLC as 
fs previously described. The product was eluted at 16.8 minutes as a single peakl Fab Mass spec, m/e 1223 
(M + H)*. Amino Add Anal.: 1.0 Pro. 0.9 Arg, 1.5 Leu, 0.6 Ser, 0.9 Trp, 0.8 His, 0.8 Glu. 



Example 22 



(pyro)Glu-Hls-Tn>Ser-Tyr-N-Me-I>Leu-Leu Arg-ProNHe 

25 

Using the same procedure and protocol described in Example 1 but substituting BOC-Ser(OBzl) for 
BCX>-N-Me-Ser(0B2l). BOC-N-Me-D-Leu for BOC-D-Leu and adding 0.1% DMAP to the solution of BOC- 
Tyr(0-Br-Cbz) instead of that of BOC Trp(N Indole formyl), and following the same workup as previously 
described, (pyro)Glu-Hls-Trp-Ser-Tyr-N-Me-D-Leu-Leu-Arg-ProNHEt was obtained as a crude product The 
30 compound was purified by HPLC as previously described. The product was eluted at 34.3 minutes, as a 
single peak. Fab Mass spec, m/e 1223 (M + H)*. Amino Acid Anal.: 1.0 Pro, 0,9 Arg. 0.8 Leu, 0.8 Tyr, 0.7 
Ser, 0.7 Trp, OJd His, 0.9 Glu. 

35 . Example 23 



(pyro)Glu-His-Trp-Ser-Tyr-D-Tn>Leu-N-Me-Arg-PrDNHEt 



Using the same procedure described in Bcample 1 but substttuiing BOC-Ser(OBzl) lor BOC-N-Me-Ser- 
(OBzl). BOC-D-Trp(N indole formyl) for BOC-D-Leu, BOC-N-Me-Arg(Tos) for BOC-Arg{Tos) and adding 
0.1% DMAP to the solution of BOC-Leu instead of that of BOC-Trp(N-indoie-formyl), and following the same 
45 woricup as previously described. (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-Leu-N-Me-Arg-ProNHR was obtained as a 
cnide product The compound was purified by HPLC using the same conditions previously described. The 
product was eluted at 18 minutes as a single peak. Fab Mass Spec, m/e 1296 (M + H)*. Amino Acid Anal.: 
0.95 Pro; 1.08 Leu; 2.16 Trp; 1.09 Sen 1^ His; 0.88 Glu. 



Example 24 



55 (pyro)Giu-His-N-Me-Trp-^-Tyr'D-Trp-Leu-Arg-ProNHa 



Udng the same procedure described in Example 1 but substituting BOO-Ser(OBzl) for BOC-N-Me-Ser- 
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(OBzO. BOC-N-Me-Trp(N-lndole-formyl) for BOC-Trp(N-indole-formy!), BOC-D-Trp(N-lnclole-formyl) for BOO 
I>Leu, and adding 0.1% DMAP to the solution of BOC-HlsCN-im-CBZ), and following the same workup as 
previously described, (pyro)Glu-His-N-Me.Trp-Ser.Tyr.D.Uu-Arg.ProNHEt can be obtained and^ subse- 
quently purified by HPLC using the same conditions previously described. 



Example 25 



10 

(ipyrD)GIU'Hls-N-Me-l-Nal-SerTyr-E>-Trp-hhMe-Leu-^^ 



Using the same procedure described in Example 1 but substituting B0C-Ser{0B2l) for BOC-N-Me-Ser- 
1??-^^: ^O^-'^-M^I-Nal for BOC-Trp(N-indole fomiyl), BOC-D-Trp(N-lndole-fonnyl) for BOC-D-Leu. BOC- 
N-Me-Leu for BOOLeu. and adding 0.1% DMAP to the solutions of BOC(N-lm-CBZ)-His and BOC-I>Trp(N- 
indole-formyl) Instead of that of BOC-Trp(N^ndoMomiyl). (pyro)Glu-His-N-Me-1-Nal-Ser.Tyr-D-Trp-N.Me. 
Leu-Arg-ProNHa can be obtained and subsequently purified by HPLC using the same conditions pre- 
viously descnbed. 



Example 26 



25 

N-Ac'3,4^dehydrt>Pro-4<?K)-Phe-D-Tfp■Ser-^^^te^ 



30 



Using the same procedure and protocol described In Example 1. but substituting BOOPro-O-Resin 
O^er^eld resin) with BOC-D-Ala-NH-Resin (4-methyl.benzhydrylamine resin), CB2-(pyro)^3lu with IM-Ac 
Pro, B0C-His{ISHm-CB2) with B0C-4<JI-D-Phe. BOC-Trp(N-indole formyO and BOC-D-Leu w^ BOC-D-Tm- 
fl^nndole formyl). B0C-Tyr(0-2-Br-CBZ) with B0C-N.Me-Tyr(0.2.6-dl.CI-B2D and adding 0.1% DMAP to 
fte solution of B0C-Ser(0B2l) instead of that of BOC-TrpCN-indole-fonnyl) and acylating the N-terminus of 
the peptide on the resin using N acetylimidazole. the peptide resin N-Ac-3.4-dehydro-Pro4-CI-D-Phe-D-Trp- 
Ser{OB2l)-N-Me-Tyr-(0-2,6<Ii-GI-Bzl).D.Trp(NHndole-fon^ Resin can be ob- 

tained. The peptide is cleaved from the resin upon treatment with HF at O' C for Ih in the presence of 5% 
anisole and 5% dimethyl phosphite. After woric up and HPLC purification, N.Ac-3,4-dehydro-Pro-4-CI-D-Phe- 
D-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pfo-D-AIaNHa can be obtained. 



Example 27 



N-Ac-Sar-Phe-Trp-N-Me-Ser-Tyr-D-Tn>Uu-Arg-Pro-SartMH2 

D/%r^^o "® ^® procedure and protocol described In Example 26. but substituting BOC-I>-AlaNH Resin wHh 
BOC-Sar-NH-Resin (4-methyl-ben2hydrylamlne resin), N-Ac-3.4-dehydro-Pro with CBZ-p-Glu, B0C-4-CI-D- 
/n*»J!^®^^^*'®' BOC-D-Trp(N-indole-foniiyD at posTtion 3 with BOC-Trp(N-lndole-fonnyl). BOC-Ser- 
(OM) with B0C-N-Me-Ser(0B2l) and adding 0.1% DMAP to the solutions of BOC-Trp-{N Indole-fonnyl) and 
7 « • cleavage, woric-up and HPLC purification. N-Ao-Sar-Phe-Tn>N-Me-Ser-Tyr-D-Tm-Leu- 

so Arg-Pro-SarNHa can be obtained. 



Example 28 



N-Ac-Sar-N-Me-Hls-Trp-Ser-N-Me-Tyr-D-Tyr-Leu-Arg-Pro-NHB 
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Using the same protocol and procedure described In Example 1 but substituting B0ON-Me-His(NHm- 
CBZ) for BOC-Hls(N-im-CBZ). B0C-Ser-(0B2l) for BOC-N-Me-Ser(OBzl). B0C-N-Me-Tyr(O2,6-di-ChB2l) for 
B0OTyr{0-2-Br-CBZ), B0C-D-Tyr{O2-Br-Cbz) for BOC-D-Leu and adding 0.1% DMAP to the solutions of 
N-Ac-Sar and B0C-Ser(0B2l) Instead of that of BOC-Trp(N-indoIe-formyl), after work-up and HPLC purifica- 
tion, (pyro)Glu-N-Me-His-Trp Ser-N-Me-Tyr-D-Tyr-Leu-Arg-ProNHB can be obtained. 



Example 29 



N-Ac-3.4<iehydro-Pro-[M-Cl-Phe-D-Trp-Ser-N-Me-Tyr-D'Arg'N«Me-Leu-Ar9>Pro>^^ 



Using the same procedure described In Example 26, but substituting the BOC-I>Trp-{N-indole-formyl) 
at position 6 with BOC-D-Arg(Tos), BOC-Leu with BOC-N-Me-Leu. and adding 0.1% of DMAP to the 
solution of BOC-D-Arg(Tos) also, after work-up and HPLC purification. N-Ac-3.4-dehydro-Pro-D-4-CI-Phe-D- 
Trp-Ser-N-Me-Tyr-D-Arg-N-Me-Leu-Arg-Pro-D-AlaNH2 can be obtained. 



Example 30 



(pyro)Glu-N-Me-Phe-Trp-Ser"N-Me-Tyr-D-Trp-Leu-Arg-Pro-SarNH2 



Using the same protocol and procedure described In Example 27 but substituting BOON-Me-Phe for 
BOC-Phe. BOC-Ser(OBzl) for B0C?-N-Me-Ser(0B2D. B0C-N-Me-Tyr(0-2.6-di-CI-B2l) for B0C-Tyr(O2-Br. 
CBZ). and adding 0.1% of DMAP to the solutions of CBZ-(pyro)Glu, B0C-Ser(0B2l) and BOC-Pro, instead 
of that of BOC Trp{N-indole fonnnyl). following HF cleavage, woric up and HPLC purification. (pyro)Glu-N-Me- 
Phe-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-PK)-Sari^H2 can be obtained. 



Example 31 



N-Ac-Sar-His-Trp-N-Mfr-Ser-N-Me-Tyr-D-Trp-Leu-Arg-ProNHB 



Using the same protocol and procedure described in Example 1 but substituting N Ac-Sar for CBZ- 
(pyro)-GIu, B0C-N-Me-Tyr(O2.6-dl-CI-B2l) for B0C-Tyr(0-2.Br-CBZ). BOC-D-Trp{N-lndole-formyl) for BOC- 
D-Leu, and adding 0.1% DMAP to the B0C-N-Me-Ser(0B2l) solution also, after wori<-up and HPLC 
purification. N-Ac-Sar-Hls-Trp-N-Me-Ser-N-Me-Tyr-D-Trp-Leu-Arg-ProNHB can be obtained. 



Example 32 



N-Ac-$ar-3-Ttc-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Leu-Arg-ProNHEt 



Using the same protocol and procedure described in Example 21 but substituting N-Ac-Sar for Cbz- 
{pyro)Glu, BOC-3-Tic for BOC-His(N-im-CBZ). BOC-D-Trp(N-lndole-formyl) for BOC-D-Uu. BOC-N-Me-Leu 
for BOC-Leu. and adding 0.1% DMAP to the solution of BOC D Trp (N-indole fonnyl) also, after woriojp and 
HPLC purification. N-Ao-Sar-3-Tic-Tr|>-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Leu-Arg-ProNHa can be obtained. 



37 



EP 0 413 209 A1 

Example 33 



B0^S^^^^J^^1J"^^ S^f: ^ ^ "^^^^ ^P'« 1 but substituting 

BOC-D-Ala-NH-Resin (4.methyH3en2hydrylamine resin) for BOC^Pro^esIn (Merrifleid resin) and coupfing 
10 the amino acids accoiding to the follovring order and OHvllngpntocd ^ 



ts 



so 



# 


Amino Acid 


Coupling 


1. 


BOOPro 


two-1h 


2. 


BOC-Lys(N-epsilon-isopropyl-N-epsllon-CB2) 


two-lh 


3. 


BOC-Leu 


two-1h 


4. 


BOC-D.Lys(N-epsiIon-FMOC) 


two-lh 


5. 


BOC-Lys(N-epsllon-f=MOC) 


two-lh 


6. 


BOC-3-D-Pal 


two-6h 


7. 


BOC-N-Me-D-4-CI-Phe 


two-6h 


8. 


N-Ac-D-2-Nal with or without 0.1% DMAP 


two-6h 



25 



Upon completion of the synthesis the resin is treated vyith 20% piperidlne in CH solution overnight to 
remove the FMOC protecting groups from the two Lys. After several washes with CH^a and drying in 
Snn r!^^^ '^!" u '^^^ ^ «*! using the peptide synthesizer and the tw^lh 

a)upling protocol. Subsequently the peptide is cleaved from the »B8ln with HF at O" C for Ih in the presence 
^anisole and dimethylphosphlte to give ^^AcO-2.NaI^^D^Phe^al-Ser-Lys^N-epsilon-nicotlnyl). 
'^!^^°r^'^^f^y^ as a crude piduk^ The ^ 

can be punfied by HPLCusmg the conditions previously described. 



40 



Brample34 



por i?N!l «!^!/""^!!: ^'^ ^ ''^^^ Example 33 but substituting 

^^^^TTJ^^^'^I^!^^'^ '^"> ^ BOC-O-Ala-NH^tesm and also adding 0.1% DMA? 
to tte so^n of BOC Pro. after work up and HPLC purification. I^Ac^>a-ltel.|«4te^M^-Phe-D.3-Pal- 
seN02(N^lon^lcolinyl)H>Lys-(^^ ^-^^ 



Example 35 



so 



Ror SSrTL^ ^^"^^ P"^*^' ^^'^s as described in Bcample 33. but substituting 

BOO-tM-Cl-Phe for BOC-N-M^tM-a-Phe. B0Ot^Me^(0Bzl) for B0C.Ser{OBzl) a^ J^Zi 
^ solution of BOC-Pal. foltowing woricup and HPLC purification. IM-Ac-W-Nai-D-KJi-Phe-D. 
3-PaW^Me.Sei-Lys(l>l^lon-nicbn^^ 

AlaNHa was obtained as the titfluoroacetate salt; RT=ie.3 min. Mass. spec, m/e 1605 (M + H)*. Amino Add 



38 
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Anal.: 0.9 Ala; 1.12 Pro; 2.06 Lys; 0.94 Leu. 

Example 36 



N-Ac>P-2-NaM>4-Ci-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys-(N-epa 
Pro-D-AlaNH2 

Using the same procedure, protocol and amino acids as described In Example 33. but substituting 
BOON-Me-Tyr(0-2.6-diCI-Bzl) for BOOLys-(N-epsllon-FMOC). adding 0.1% DMAP only to the DMF 
solution of BOCrSer(0B2l), and at the end coupling with picolinic acid Instead of nicotinic acid. Following 
workup and HPLC purification, the desired compound can be obtained. 



Example 37 



N"AC'D'2-Nal-D-4-CI-Phe-I)-3«Pal-N-Me'Ser-Tyr-D-Lys-(N-epsllon-6-methyl-nto^ 

isopropyl)-PrO'OAIaNH2 

25 Using the same procedure, protocol and amino acids described in Example 33. but substituting BOON- 
Me-Ser(OBzl) for B0OSer(OB2l). adding 0.1% DMAP only to the DMF solution of BOC-D-3-PaI and at the 
end coupling with 6 methylnicotinic acid instead of nicotinic add, following worioip and HPLC purification, 
the desired compound can be obtained. 

30 

Example 38 



3W-Ac-D-2-Nal-D-4KJI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys{N-epsiIon-nicotinyIKeu^^^ 
; AlaNH2 

The same procedure described in Example 33 was used, but substituting in the synthesis Boc-N-Me- 
40 Tyr(02,6-diCI-Bzl) for Boc-Lys{N-epsilon-FMOC).1 adding 0.1% DIVIAP only to the DMF solution of Boc- 
Ser(OBzl) and substituting Boc-D-4-CI-Phe for Boc-N-Me-D-4-Cl-Phe. After woricup and HPLC purification, 
the title compound was obatined as the trifluoroacetate salt Rt=24.9 min. Mass Spec, m/e 1535 (M+H) . 
Amino Add Anal.: 0.97 Ala; 0.94 Pro; 1.04 Lys; 1.07 Leu; 0.46 Ser. 



Example 39 



N-Ac-D^I-Phe-D^I-Phe-4>2-Thla-Ser-N44e-Tyr-D-Lys-Leu-Arg-Pro-D-Ala 



The procedure described in Example 20 was used, but starting with Boc-D-Ala-NH Resin 
(benzhydrylamine resin) and substituting in the synthesis N-Ac-D-4-CI-Phe for Cbz-pyro-Glu. Boc-D-4-CI- 
55 Phe for Boc-His(Cbz). Boc-D-2-Thia for Boo-Trp(N-indote-f6rmyl) and Boc-D-Lys(N-epsiion-Cbz) for Boc-D- 
Trp{N-indole-fonnyl. Boc-Pro was first coupled to tiie resin arKi 0.1% DMAP was added to the Boc-Ser- 
(OBzl) solution. After HF treatment, woricup and HPLC purification, the desired compound was obtained as 
the trifluoroacetate salt Rr»2e.46 min. Mass Spec, m/e 1406 (M + H)*. Amino Add Anal.: 0.95 Ala; 1.05 
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Pro: 1.00 Arg: 1.02 Leu; 0.98 Lys; 0.57 Ser. 

Example 40 



10 



IS 



N-Ac-I>4-CI'Phe-D-4<;hPhe-D-2-Thia-N-Me-Ser-Tyr-D-Lys-Uu-^ 

The procedure described in Example 39 was used. The following subsfitutions were made: Boc-N-Me- 
Ser(0B2l) for Boc-Ser(OB2l) and Boo-Tyr(0-2Br-Cbz) for Boc-N-Me-Tyr(0-di-2,6-CI-Bzl). 0 1 % DMAP was 
added to the solution of Boo-D-2-Ttila. After HF treatment, workup and HPLC purification, the desired 
compound was obtained. 



25 



30 



Example 41 



h^Ac-D-4-a-Phe-D^CI-Phe-D-2-Thia-Ser-Tyr-D-Lys-Leu-N-Me-Arg-PK^ 

The procedure described in Example 39 was used, substituting Boc Tyr(0-2-Br-Cbz) for Boc-N-Me-Tyr- 
((>di-2.6-CKJbz) and Boc-N-Me-Arg(tos) for Boc-Aiig(tos). ).1 % DMAP was added to the Boc-Leu solution 
After HF treatment, woriojp and HPLC purification, the desired product was obtained. 

Example 4 



40 



^l-Ac^ly-D-4^CI- Phe^D■3^Pa^Ser^^^Me■Tyr■D■Lys(l^^^ 

Aial^H2 ""^ " — 

The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-GIy for 
N.Ac-D-2-rMal. After HF treatment woricup. and HPLC purification N-Ac-Qly-CM-CI-Phe-M-Pal-Ser-N-Me- 
Tyr.l>Lys(N^psilon-nlcotinylKeu4.ys{N-epsilon^s(^opyihPro-[^ was obtained as the 

trifiuoroacetate salt; Rr=19.8 min; Mass spec, m/e 1394 (M + H)*. Amino Acid Anal: 1.01 Ala; 1.13 Pro; 1.01 
Leu: 1 .01 Lys; 0.51 Ser; 0.98 QJy. 



Bcample 43 



!!b^B±!^ilal-D^^^ 

D-AiaNHz 

60 

The same procedure described in Example 38 was used, but substituting In the synthesis Boc-D-3-(4- 
tiiiazolyOalanyl for Boc-D-3-(3-pyridyl)alanyL After HF treatment, woricup. and HPLC purification N-Ac-D-2- 
^te^D-4.CI-Phe^D-4.TOa2-Ser.N.Me-Tyr•^^^ 
S5 AlaNJfe was obtained as the trifiuoroacetate salt; fV=25.57 min; Mass spec, m/e 1540 (M+H)\ Amino Acid 
Anak 1.01 Ala; 1.15 Pro; 1.04 Leu; 0.95 Lys; 0.47 Ser. ^"noMcia 
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Example 44 



5N'A(>D-2-Na^D^CI-Phe-D-3'Pal-$e^N'Me-Tyr-D- Lys(^^epsilo^-nicoti^yl)-Lel^Ly^ 
SiFRFb 

The same procedure described in Example 38 was used, but substituting in tlie synthesis Boc-Sar-NH- 
10 Resin (4-methyl-ben2hydrylamlne resin) for Boc-DAla-NH-ResIn (4-methyl-benzhydryIamine). After HF treat- 
ment, workup, and HPLC purification N-Ac-I>2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsllon- 
nlcotinyl)-Leu-Lys(N-epsilon-lsopropyl)-Pro-SarNH2 was obtained as a trifluoroacetate salt; Rt'* 34.48 min; 
Mass spec, m/e 1534 (M + H)*. Amino Add Anal: 1.12 Sar, 0.97 Pro; 1.03 Leu: 1.01 Lys; 0.49 Ser. 



T5 



Example 45 



20 N-Ac-D^I-Phe-P-4^l-Phe-D-2-Thia-SBr-r^Me-Tyr-D-L^^ 

The same procedure described in Example 39 was used, but subsfituting in the synthesis Boc-N-Me- 
Leu for Boc-Leu and adding 0.1% DMAP to the solution of Boc-l>Lys{N-epsllon-Cb2). After HF treatment 
25 workup, and HPLC purification N-Ac-D-4<JI-Phe-D-4-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-N-Me^^ 

Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt=20-66 min; Mass spec, m/e 1419 (M + H) . Amino 
Acid Anal: 1 .05 Ala; 0.97 Pro; 1 .05 Arg; 0.99 Lys; 0.53 Ser. 

30 Example 46 



N.Ac-D-4-CI-Phe-D-4<?H=>he-D-1-Nal-Ser-hh^^ 

35 

The same procedure described in Example 39 was used, but subslftuting In the synthesis Boc-D-1-Nal 
for Boc-D-2-Thia. After HF treatment, woricup. and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1-Nal- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHa was obtained as a trifluoroacetate salt; Rt= 28.98 min; Mass 
40 spec, m/e 1 488 (M + H)*. Amino Add Anal; 1 .00 /Ua; 1 .00 Pro; 1 .04 Arg; 1 .05 Uu; 1 .03 Lys; 0.62 Ser. 

Example 47 



N-Ac-D-4-a-Phe-D^q-Phe-D-1-Nal«Ser-N-Me-Tyr-D-Lys<;ha-Arg-Pro-D-AtaN 

50 The same pnacedure described in Example 46 was used, but substituting in the synthesis Boc-Cha for 
Boc-Leu. /tfter HF treatment, worioip, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-p-1-NaI-Ser-N- 
Me-Tyr-D-Lys-Cha-Arg-Pro-D-/\laNH2 was obtained as the a trifluoroacetate salt Rt= 28.98 min; Mass spec 
m/e 1488 (M+H)\ Amino Acid Anal: 1.01 Ala; 1.00 Pro; 0.94 Arg; 0.85 Cha; 0.99 Lys; 0.59 Ser. 



55 



Example 48 
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N-Ac-Sar-D-4-CI-Phe-D-1-NahSer-N-Me-Tyr«D-Lys-Uu-Ar9«Pr(>D-AlaNH2 

The same procedure described in Example 46 was used, but substituting in tlie synthesis N-Ac-Sar for 
5 N-Ac-D-4^l-Phe. After HF treatment, workup, and HPLC purification lsi-Ac-Sar-I>4-CI-Phe-D.i-Nal-Ser-N. 
l^e-Tyr-l>Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifiuoroacetate salt; Rr= 28.80 min; Mass spec 
m/e 1338 (IW + H) . Amino Acid Anai: 1 .01 Ala; 1.10 Pro; 0.99 Arg; 1 .01 Leu; 0.99 Lys; 0.67 Ser. 

" Example 49 



75 



r^Ac-Sar-P-4-ChPhe-D-2-Thia-Ser-N-Me-Tyr>D-Lys-Uu-Aig-Pro-D->^^ 



The same procedure described in Example 48 was used, but substituting in the synthesis Boc-D-a-Thla 
for Boc-D-1-NaI. After HF treatment, woricup. and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-2-Thia-Ser-N- 
Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHa was obtained as a trifiuoroacetate salt Rt= 24.04 min; Mass spec 
20 m/e 1294 (M + H) . Amino Acid Anal: 1.02 Ala; 1.10 Pro; 0.99 Arg; 0.85 Leu; 0.99 Lys; 0.52 Ser. 



Example 50 



30 



N«Ac-Sar-D-4<?l-Phe-D-1-Nal-Ser-N-Me>Tyr-D-3-Pal-Leu-Arg-Pro^ 

The same procedure described in Example 48 was used, but substituting in the synthesis Boc-D-3-Pal 
for Boc-l>Lys(N-epsilon-Cb2), After HF treatment, woricup. and HPLC purification N-Ac-Sar-EM-CI-Phe-D-l- 
Nal-Ser-N-Me.Tyr.I>3-Pal-Leu-Arg-Pro-D.AIaNH2 was obtained as a triftuoroacetate salt; Rt=24.81 min- 
Mass spea m/e 1358 (M + H) . Amino Add Anal: 0.98 Ala; 1.02 Pro; 0.99 Arg; 1 .01 Leu; 0.57 Ser. 

Example 51 



^ ^^Ao■Sa^-D^4>a4>he^I>1^Nal-Ser-^l-Me^Tyr^D-Lys(N^^ 

The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-Sar for 
N-Ac-D.2.NaI. Boc-D-I-Nal for Boc-D-3-Pal. and Boc-Arg(Tos) for Boc-Lys(N.N-epsilon-isopropyl.Cb2). After 
45 HF treatment, woricup. and HPLC purification N-Ac-Sar-I>4<a-Phe-D-14tol-Ser-N-Me-TyrHM.ys(N-epsil^ 
""'^"^J}-^-^^'^^^^^ was obtained as a trifiuoroacetate salt; Rr=20.72 min; Mass spec, m/e 
1443 {M+H)+. Amino Acid Anal: 0.97 Ala; 1.09 Pro; 1.01 Arg; 1.06 Leu; 0.94 Ly^ 0.49 Ser. 



®° Example 52 



N-Ac-Sar>D-4^hPhe-1-Nal-Ser-N-Me-Tyr-D4:ys-Leu-Ar9-Pro-D-^^ 

The same procedure described in Example 48 was used, but substituting in the synthesis Boc-1-Nai for 
Boc-D-l-Nal. After HF treatment, woricup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-1-Nal-Ser-N-Me-Tyr- 
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D-Lys-Leu-Arg-Pro-D-AlaNHg was obtained as a trifluoroacetate saft; Rt=29^0 min; Mass spec, m/e 1338 
{M + H)\ Amino Acid Anai: 1.02 Ala; 1.12 Pro; 0.99 Leu; 0.98 Lys; 0.49 Ser. 



Example 53 



^i^Ac-Gly^D-4^:^Phe-D■1-Na^Ser-^^Me^Tyr■D-Lys■Leu•A^9•■Pro■[>AiaNH2 



10 



The same procedure described In Example 48 was used, but substituting N-Ac-Gly for I^Ac-Sar. After 
HF treatment, workup, and HPLC purification N-Ac-Gly-CM-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg- 
Pro-D-AlaNH2 was obtained as a trifluoroacetate salt Rt=21.93 min; Mass spec, m/e 1324 (M + H)*. Amino 
75 Acid Anal: 1 .01 Ala; 1 .09 Pro; 0.99 Arg; 1 .03 Leu; 0.56 Sen 0.95 Gly. 

Example 54 

20 

N-Ac-EM«CI-Phe^l>4-ChPhe-D-3-Ba!-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-A^ 

25 The same procedure described in Example 39 was used, but substituting In the synthesis Boc-D-3-Bal 
for Boc-D-2-Thia. After HF treatment worlojp. and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-3-Bai- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt=27,9 min; Mass 
spec, m/e 1454 (M+H)*. Amino Add Anal: 0.97 Ala; 1.07 Pro; 1.00 Arg; 1.02 Leu; 1.00 Lys; 0.55 Ser. 
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Example 55 



35 N,AC"P-4-CI-Phe-E)-4^Ci-Phe-D«Trp(formyl)-Ser-N-Me-Tyr-DLys-Leu-Arg-PrO'D-AlaN 

The same procedure described in Example 39 was used, but substituting In the synthesis Boo-D-Trp- 
(formyl) for Boc-D-2-Thia After HF treatment woricup. and HPLC purification N-Ac-D-4-CI-Phe-l>4-Cl-Phe- 
40 D-Trp(formyl)-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-l> AlaNHa was obtained as a trifluoroacetate salt; 
Rt=39.96 min; Mass spea m/e 1485 (M + H)*. Amino Acid Anal: 1.01 Ala; 0.78 Pro; 0.97 Arg; 1.02 Leu; 
1.01 Lys; 0.48 Ser; 0.59 Trp. 

45 Examole 56 



50 



N-Ac-D-4-CI-Phe-D-4-CI-Phe-N-Me-D-1 -Na^Ser'N-Me-Tyr-D-LyS'Leu-Arg-Pro-D-AlaNHz 



The same procedure described in Example 39 was used, but substituting in the synthesis Boc-N-Me-D- 
1-Nal for Boc-D-2-Thia and adding 0.1% DMAP to the solution of Boc-D-4-CI-Phe. After HF treatment, 
wortcup. and HPLC purification f^Ac-D-4<JI-Phe-l>4-CI-Phe-N-Me-D-1-Nai-Ser-N-Me-Tyr-D-Lys-L^u- 
PrD-D-AlaNH2 was obtained as a trifluoroacetate salt Rt'^ 24.66 min; Mass spea m/e 1462 (M-i- H)*. Amino 
Add Anal: 1.06 Ala; 1.10 Pro; 1.00 Arg; 1.00 Leu; 0.98 Lys; 0.57 Ser. 
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Example 57 



s r^Ac.D^-Phe.D^,-Phe.D.2^Ser.N.MB - Tyr-I>Tys(N^psito^^^ 

^mZ^L^0%'Sr Mass sp«. m/e 1587 (M*H)*. Ami«, Add Anal: 0^ Ala; 1.09 Pro; 



IS 



Example 58 
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N-Ac-D-4>CI-Phe-D -4<a-Phe-D-2>Thia-Ser-Ty^^ 

purification N-Ac.D-I^Phe4>4K:tSeS.^f^L . . I ^^errt. workup, and HPLC 

trifluoroacelate s^bVr^^^^^Z^^ ^ ol^ained as a 



Example 59 



36 N-Ac-I 



[-Ac>D-4K;i-Ph9-D-4 ^he-D-1-Nal-Ser-I^M^ 



BcampleSO 



« '^^P^^he^M<>Phe^3^Ba^Ser-N■I^T y^D^.ys^ 
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Example 61 

6 N-AC"D-2-Nai-D-4-CI-Phe-D-3-PahSer-I^Me-Tyr-D-3-Pal>Leu-^ 

The same procedure described in Example 38 was used, but substituting in the synthesis Boc-D-3-Pal 
for Boc-D-Lys(N-epsilon-FMOC) and using two couplings of 6 hours each for the Boc-D-3-Pal. After HF 
TO treatment, workup, and HPLC purification N-Ac-C>2-NaI-D-4-CI-Phe-D-3-PahSer-N-Me-Tyr-D-3-PaI-Leu-Lys- 
(N-epsllon-isopropyl)-Pro-[>AlaNH2 was obtained as a trifluoroacetate salt, Rt= 25.67 min; Mass spec, m/e 
1449 (M + H)*. Amino Acid Anal: 0.94 Ala; 1.10 Pro; 1.06 Leu; 0.54 Ser. 

15 Example 62 



N-Ac-D-2-Nal-D-4-ChPhe"D-3-Pal-Ser-N'Me-Tyr-D-Lys(h^epsilon-2-pyrazincarbonyl^ 
20 isopropyl)-Pro-D'AlaNH2 

The same procedure described in Example 38 was used, but substituting in the synthesis 2-pyrazine 
cariDOxylic acid for nicotinic acid. After HF treatment, woricup. and HPLC purification N-Ac-l>2-Nal-D-4-CI- 
25 Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-2-pyra2incarbonyl)-Leu-Lys(N-epsilon-tsopropylh 

was obtained as a trifluoroacetate salt; Rt= 26.49 min; Mass spec, m/e 1555 (ly^ + H)*. Amino Acid Anal: 
0.94 Ala; 1.07 Pro; 1.06 Leu; 1.02 Lys; 0^ Ser. 

30 Example 63 



N-Ac-Sar-D-4'CK>he-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsllon-nicotinyl)-Le^ 
35 AlaNH2 

The same procedure described in Example 38 was used, but substituting In the synthesis N-Ac-Sar for 
N-Ac-D-2-Nal and Boc-D-1-Nal for Boc-D-3-Pal using two couplings of two hours each. After HF treatment. 
40 woricup, and HPLC purification r^Ac-Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyI)-Leu- 
Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt=27.13 min; Mass spec, 
m/e 1457 (M+H) . Amino Add Anal: 0.98 Ala; 1.09 Pro; 1.08 Leu; 0.95 Lys; 0.49 Ser; 1.12 Sar. 

45 Example 64 



N-Ao-Sar-E>4-CI-Phe-D-3-Bal-^r-N-Me-Tyr-D-Lys(N-epsilon-ni 
^ NHi 



The same procedure described in Example 83 was used, but substituting In the synthesis Boc-l>3-Bal 
for Boc-D-1-NaI. After HF treatment, woricup. and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-3-Bal-Ser-N-Me- 
Tyr-D-Lys{N-epsi1on-nicotinyl)-Leu-Lys(N-epsilon-isopropylhPr^^ was obtained as a 

trifluoroacetate salt; Rt=23J9 min; Mass spec, m/e 1463 (M + H)^. Amino Acid Anal: 0.93 Ala; 1.00 Pro; 
1 .03 Leu; 0.97 Lys; 0.54 Ser. 
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Example 65 



Pro-D-AlaNH2 



10 
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2S 



The same procedure described in Example 63 was used up to the step before the coupling with N-Ac- 
Sar. The peptide on the resin was treated with a solution of carbonyJdilmidazole (1.13g) in DMF (18mL) for 
10 minutes, washed (Sx) vwth methylene chloride and then treated overnight with a solution of acetic 
hydraade (0.53g) in (1:1) DMF/methylene chloride (18mL). Then the synthesis was continued as described 
in Example 63. After HF treatment woricup, and HPLC purification N-Ac-aIpha-A2agly-D-4-CI-Phe-D-l-Nal- 
Ser-N-Me-Tyr-D.Lys(N-epsllon-^lcotinyl).Uu-Lys(N-epsilon-isopropyl)-^ was obtained as a 

tnfluoroacetate salt; Rt=21.86 min; Mass spec, m/e 1444 (M+H)*. Amino Acid Anal: 0.95 Ala; 1.05 Pro- 
1.05 Leu; 0.95 Lys; 0.49 Ser. 



Example 66 



N-Ao-D-2-Nal>D^CI-Phe>E>^Pal-Ser-N-Me-Tyr-D-Lvs(^^ 



The same procedure described in Example 38 was used, but substituting Boc-Cha for Boc-Leu and 
Boo-Arg(Tos) for Boc-Lys{N,N-epsilon-lsopropyl,Cbz). After HF treatment woriaip, and HPLC purification 
Ac-D-2-NaI-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-[>Lys(N-epsilon-nicotinyI^^ was ob- 

tained as a tnfluoroacetate salt Br=24.39 min; Mass spec, m/e 1560 (M+H)*. Amino Acid Anal- 1 03 Ala: 
30 1.14 Pro; 0.96 Arg; 0.91 Cha; 1 .01 Lys; 0.52 Ser. 



Beample67 



^^Ac^D-2^Na^D^4^^Phe-D-3^Pa^S e^-^i^Me-Tyr-D-Lys(N■epsi^^ 

Pro-D-AlaNH2 ~" ■ 



40 



The same procedure described In Example 38 was used, but substituting Boc-N-Me-Leu for Boc-Leu. 
After HF treatment workup, and HPLC purification N-Ac-l>2-Nal-D-4-a-Phe-D-3-Pal-Ser-N"Me-Tyr-D-Lys- 
(N-epsilon-nicotinyl)-N-Me-Leu-Lys(N-epsiton-isopropyI)-Pro-^^^ was obtained as a trifluoroacetats 
^ salt Rr=19.18 min; Mass spec, m/e 1549 (M + H)*. Amino Acid Anal: 1.00 Ala; 1.10 Pro; 1.00 Lys; 0.56 Ser. 

Example 68 

50 

N-Ac-D-4-Cl-Phe-D-4-CI-Phe-D- 2-.Thia-Ser-N-Me-Tyr-P-Lys^ 

The same procedure described In Example 57 was used, but substituting Boc-D-2-Thia for Boc-O-2-NaI 
55 After HF treatment woriaip, and HPLC puriflcaHon N-Ac.CM-CI-Phe-D-4-CI-Phe-l>-2-Thia-Ser-N-Me-Tyr-I> 
Lys(r^epsilon.nlcotinyl)-N-Me-Leu;Arg-Pro-D-AIa"NH2 was obtained as a trifluoroacetats salt Rt=27.93 
mln; Mass spec, m/e 1524 (M + H) . Amino Acid Anal: 0.98 Ala; 1.10 Pro; 1.01 Arg; 1.01 Lys; 0.51 Ser 



46 



EP 0 413 209 A1 



Example 69 



r^Ac-D-2-Nal-D-^hPh©-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-CO-Mor^^^ 

' ""^ AlaNH2 " ^ ~ 



The same procedure described in Example 38 was used up to the step of the removal of the FMOC 
10 group. Instead of coupling with nicotinic acid the peptide on the resin was first deblocked with 50% 
TFA/methylene chloride solution for 20 minutes, washed with diisopropylethylamine (2x), washed with 
methylene chloride (3x) and then treated with a solution of carbonyldilmldazole (1.13g) in DMF (18mL) for 
ten minutes, washed (3x) with methylene chloride, and then reacted ovemight with a solution of morpholine 
(0.8mL) In (1:1) DIWIF/methylene chloride (18mL) solution. The resin was washed (3x) with methylene 
75 chloride, dried ovemight over P2O5, and treated with HF/anisole at 0*C for 1 hr. Woriojp and HPLC 
purification gave N-Ac-D-2- Nai-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-«psiion-<JO-l^w^^ 
epsllon-isopropyl)-Pro-l>AlaNH2 as a trifluoroacetate salt; 1^=23.55 min; Mass spec, m/e 1542 (M + H)*. 
Amino Acid Anal: 1.16 Ala; 1.04 Pro; 0.99 Leu; 0.97 Lys; 0.35 Ser. 

20 

Example 70 



lfr-AC'l>2*Nal-D-4^CI-Phe-D-3-Pal-Ser-N-Me-Tyr-P-Lys(N-epsilon-CO-NMeRph^ 

; D-AlaNHa ~" 



The same procedure described in Example 69 was used, but substituting N-melhyl-plperazine for 
30 morpholine. After HF treatment woricup. and HPLC purification N-Ac-l>2-Nal-D-4-a-Phe-D-3-Pal-Ser-N-Me- 
Tyr-D-Lys(N-epsilon<JO-NMePip)-l-eu-Lys(N-epsilon-isopropyI)-Pro^AlaNH2 was obtained as a 
trifluoroacetate salt; Rr= 18.41 min; Mass sf)ec, n>/e 1556 (M+H)*. Amino Add Anal: 0.93 Ala: 1.10 Pro; 
1.05 Leu; 1.02 Lys; 0.55 Ser. 

35 

Example 71 



Using the same procedure described In Example 65, but substituting the appropriate add hydrazldes 
40 for acetic hydrazide the following compounds can be prepared: 

N-acetyl-alpha-aza'«lanyl-l>^4-chlorophenyl)alanyl-D-3-{1-naphthyOalanyl-sery^ 

lysyl(N-epsllon-nicotinylHeucyl-lysyl(N-epsilonHsopropylhprolyl-D-ato 

N-acetyl-aipha-aza'^4<*ilorophenyi)alanyl-l>3-(4K:hlorophenyl)alan^ 

methyhtyrosyI-l>lysyl(N-epsllonHiicotinylHeucyWysyl(N-epsiton-isopropyO^^^ 
45 N-acetyl-alpha-a2a-2K2-naphthyl)alanyl-D-3H4-ch!orophenyl)alanyl-D-3-(1-naphthyl)^ 

methy!-tyrosyl-D-lysyl(Ivi-epsilon-nicotinylHeucyWysyI(l^ 

N-acetyl-alpharazai3henylaIanyI-D-3K4-chlorophenyl)aianyl-D-3-(1-naphthyl)alanyl-se 

tyrosyhD-lysyl(N-eps!lon-nlcotinylHBucyl-lysyl{N-epsiIon^^ 

N-acetyl-alpha-aza-3-(4-fluorophenyOalanyl-D-i<4Kjhlorophenyl)alanyhD-3-(1-^ 
50 methyl-tyrosyl-D-lysyl(N-epsilon-n!COtinylH©ucyl-lysyl(N-epsilonH^^ 

N-acetyhaIpha-aza-sarcosyl-D-3^4-chlorophenyl)alanyl-[>3K1-naphthyl)alanyl-seryl-N-alph^ 

D-lysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epsiion-isopropyl)-proiyl-D-al^^^ 

N-methyl-alpha-aza-pyroglutamyl-D-3-(4K;hlorophenyl)alanyl-D-3■<1-naphthy!)ala^yl-sery^^^^ 

ty^osyl-D-lysyK^^^psilon-^icotinyl>leucyl-lysyl(N-epsllon-isopro 
55 N-acetyl-alpha-a2a-tyrosyl(0-methyl)-D-3-(4KJhlorophenyl)alanyl-D^ 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-proly^ 

N-acetyl-alpha-aza-3-(3H3en2lhienyl)alanyl-D-3K4chlorophenyl)alanyl-D-3-(1-naph^^ 

methyl-tyrosyl-Wysyi(N-epsilon-nicotinyl)- ieucyl-Iysyl(N-epsllon-isopropyl)-prolyl-D-alanylamide; and 
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nicotiny!Heucyl-lysyl(N-epsilon-isopropyl)-proiyl-D-aIanylamide; 

N-ac0tyl-sarcosyhD-3K4-chlorophenyl)alanyl-D-tiyptyl{N-lndole-foTO 

{l^psiton-nlcotinyI)-leucylHysyl(N-epslton-lsopropylhprolyl-^ 

N-acetyl-sarcosy!-0-3K4K:hloroph8ny!)aIanyl-D-3-(3-benzthienyl)alanyl-seryl-N-aIpha^ 

(N-epsllon-nfcotinyl)-leucy!-lysyl(N-epsllon-isopropyI)-prolyl-D-alanylamlde; 

N-acetyl-sarcosyl-D-3-(4-chlorophenyI)aianyhD-3-(4K;hiorophenyl)alanyl-sei7l-N-al^ 

lysyl(N-epsilonHiicotinyI)-leucyl-lysyl{N'^psilonMsopropyl)-proly!-I>alanylarnide; 

N-acetyl-sarcosyI-D-3-(4-chlorophenyl)alanyl-l>3-(cyclohexyI)alanyl-^^ 

epsilon-nicotinyl)-leucyl-lysyl(N-epsl!onHSopropyl)-prolyl-D-alanylarnide; 

^^acetyl-sarcosy^D-3^4-chlo^ophenyl)alanyl-D-3-(2-1hi©nyl)alan^ 

epsilon-nicotinyl)-leucyhlysyl(N-epsllon-lsopropyl)-prolyl-D-aIanylarnide; and 

N-ac8tyl-sara)syhD-3-(4K:hIorophenyl)aIanyl-D-3K3-pyridyl)alanyI-ser^ 

epsllon-nirtonyl>-leucyWysyl{l^eps!lorhisopropylhprolyhD-a^ 



Using the same procedure described in Exaniple 72, but substituting D-3-(3-pyridyI)aianyl at position 6 
for D-lysyl{N-epsilon-nicotinyl) the following compounds can be prepared: 
N-ac8tyI-aIpha-aza-9lycyl-D-3-(4-chlorophenyOalanyl-D-tryptyl-seryI-N-alpha^^ 
aIanyl-leucyMysyl(l^psilon-lsopropyl)-prolyH>alanylamide: 
N-acetyl-alpha-aza-g!ycyI-[>3-(4H:hlorophenyI)alanyl-D-tryptyl(NHndole-formyih^ 
03-(3-pyridyI)alany!-leucyHysyl(N-epsilonHsopropyl)-prolyl-D-a!anylamide; 
N-acetyl-aJpha-aza-glycyl-D-3-(4-chlorophenyl)alanyl-[>3-(3-benzthienyl)alanyhseryW^-aIpha^ 
[>3-(3-pyridyl)alanyl-leucyl-lysyl(N-epsiIon-isopropyi>'prolyl-D-alanylamide; 
N-acetyl-alpha-a2a-^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-(4-chlorophenyl)alanyl-seryl-r^ 
tyrosy!-D-3-(3-pyridy!)aIanyl-leucyl-lysyl(N-epsiion-isopropyl)-proiyl-l>alanylam 
l^cetyl-alpha-aza'gIycyl-D-3-(4-chlorophenyOalanyl-D-3-(cycto^ 
3-{3-pyridyl)alanyl-leucyI-iysyl(N-epsilon-isopropyihprolyl-l>alanylamide; 
N-ac8tyl-aipha-a2a'^lycyhD-3-(4K:hlorophenyl)alanyhI>3-(2-thienyi)alanyhse^^^ 
(3-pyridyl)alanyHeucyHysyl{N-epsilonHSopropyl)-prolyl-D-alanylamlde; 
N-acetyMpha-aza'^Iycyl-D-3-(4-chlorophenyl)alanyhD-3-(4-thia20iyl)alanyl-seryl-N-^ 
3-(3-pyridyl)alanyl-leucyl-lysyl{N-epsilon-isopropyl)-prolyi-D-alanylamide; and 
N-acetyl-aIpha-aza-giycyl-l>3-(4-chlorophenyl)alanyl-D-3-(3-pyridyl)^ 
(3i3yridyl)alanyl-leucyl^ysyl(N-epsilon-fsopropyl)-profy^^ 



Using the same procedure described in Example 72, but substituting D-3-(4-fluoropheny!)alanyl for D-3- 
(4-chlorophenyl)alanyl the following compounds can be prepared: 
N-acetyl-alpha-a2a'^lycyl-D-3-(4-fiuorophenyI)alanyl-D-tryptyl-seryhN-alpha-rn^ 
epsilon-nicotinyIHeucyl-!ysyl(N-epsllon-tsopropyl)-prolyl-D-alanylamide; 
l^acetyl-alpha-aza-glycyl-C>^4-fluon3phenyl)alany^D-tryptyl(rW 
D-lysyl(N-epsilon<iicotinylH©ucyHysyl(l^psilon-isopropyl)-prolyl-D-alanylami 
N-aoetyl-aIpha-aza-glycyl-I>3-(4-fluorophenyl)alanyl-D-3-{3-ben2thienyI^ 
D-lysyl(N-epsilon-nicotinylHeucyl-lysyl(ht«psllon-isopropyl)-pr^ 
l^acetyl-alpha-aza-^lycyhD-3-(4-fluoroph©nyOalanyI-D-3-(4Kditorophenyl) 
tyrosyl-D-lysyl(N-^psllon-nicotinyl)-leucyl-!ysyl(N-epsilon-isopropyl)i)rolyh^^ 
lshacetyl-aipha-a2a'^lycyl-D-3-(4-fluorophenyl)alanyl-D-3-(cyclohexyI)alanyl-^^ 
lysyl(N-epsilon-nicotinyl)-leucyhlysyl(N-epsllon-isopropyl)-prolyl-D-alany 
N-acetyl-alpha-aza-glycyl-D-3^4-fluorophenyl)alanyI-D-3-(2-thi8nyI)al 
lysyl(N-epsllon-nicotinylHeucyHysyl(N-epsilon-i8oprop 
N-acetyI-alpha-aza-glycyl-D-3-(4-fluorophenyl)alanyl-D-3-(4-thiazolyl)^^ 
lysyl(N-epsilon-nlcotinyl)-leucyHysyl(N-ep5llon-isopropyl)-prolyl-D-ala^ 
N-ackyl-alpha-aza-gly<v^I>^('*^uoroptWl^^ 
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Pro-D-AlaNH2 



The same procedure described in Example 38 can be used to synthesize the peptide-resin Boc-D-3- 
Pal-Ser{0-B2l)-N-Me-Tyr(0-2,MiCl-B2l)-D-Lys(N-«psllon-FMOChLeu-Lys(N,N-epsiIonHSO^ 
AlaNH-Resin. This resin is treated with deblock solution (see Example 1) for 20 minutes to remove the Boc 
group, then washed twice with base wash, and three times with methylene chloride and reacted with 
cariaonyldlimldazole (1.13g) In DMF (18mL) for 10 minutes. The peptide-resin is washed (3x) with methylene 
chloride and reacted overnight with a solution of N-Boc-N'-(4-CI-ben2yl)hydrazine {1.8g) in (1:1) methylene 
chloride/DMF (18mL) to give N-Boc-alpha-a2a-4-CI-Phe-l>3-PaI.Ser(0-B2l)-N-Me-Tyr(0-2,6KliCI-B2^^ 
{N-epsilon-FMOC)-Leu-Lys(N,N-epslIon-isopropyl,Cb2)-Pro-D-AlaNH-Res!n. This is treated with deblock so- 
lution for 20 minutes, base washed, and the synthesis Is continued as described in Example 38. After HF 
treatment, woriaip. and HPLC purification N-Ac-D-2-Nal-alpha-a2a-4-CI-Phe-[>3-Pal-Ser-N-Me-Tyr-D-Lys(N- 
epsilon-nIcotinyl)-Leu-Lys(N-epsllon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 



Bcample79 



Using the same procedure described In Example 78 and substituting the appropriate N-Boc-N -aryl- 
hydrazine or N-Boc-N'-alkyl-hyrdazine for N-Boc-N -(4- Cl-benzyl)hydra2ine the following compounds can 
be obtained: 

N-acetyl-[>3-(2-naphthyl)alanyl-alpha-aza-3-{2-naphthyl)alanyl-D-3-(3-pyridyI)alanyl-se^ 

tyrosyl-D-lysyl(N-epsllon-nicotiny!)-leucyl-lysyl(N-epsilorv-isopropy!)-prolyl-D-alanylam^ 

N-acetyl-D-3-(2-naphthyl)alanyl-alpha-aza-3^4-fluorophenyl)alanyhl>3-(3-pyridyl)^^ 

methyl-tyrosyl-D-lysyl(r^silon-nicotinylHeucyl-lysyi{l^psllon-is^^^ 

N-acelyl-D-3-(2-naphthyl)alanyl-alpha-aza-3-(4-methoxyphenyOaianyhD- 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl>-leucyWysyl(l^^ 

N-acetyl-D-3K2-naphthyI)alanyf-alpha-«za-tryptyhD^^^ 

(N-epsllon-nicotlnyl)-leucyHysyl(N-epsllon-lsopropyl)-prolyl-D-alanylamide; 

N-acetyl-D-3-{2-naphthyl)alanyl-alpha-aza-3-(3-benzlhienyl)alanyi-D-3-(3-pyridyOaIanyhseryl-N^ 

tyrosyl-D-lysyl(N-epslion-nicotinyl)-leucyI-lysyl(N-epsilon-isopropyI)-prolyl-D-alanyl^ 

N-acetyl-D-3^2-naphthyl)alanyl-alpha-aza-3-(cyclohexyI)aIanyhD-3-{3-^ 

tyrosyl-D-lysyl{l^psik)n-nicotinylHeucyWysyl(N-epsilon^ 

N-acetyhD-3-{2-naphthyl)alanyhalpha-aza-3-(2-thienyl)^^ 

tyrosyhD-lysyl(N-epsilon-nkMtinylHeucyWysyl{N-epslton-isopropyl)^^ 



Example 80 



N-Ao-a^pha«a2a-Gly-a!pha-a2a■4^CI-Phe-D^1-Nal^Ser-I^M&-Ty^■D-Lys(^^^p^ 
"""""^ lsQpropyl)-Pro-P-AiaNH2 



The same procedure described In Example 65 Is used to synthesize the peptide up to Boc-alpha-a2a-4- 
ChPhe-D-1HSIahSer{O-B20H^Me-Tyr(O-2,6<liCI-Bzl)-D-Lys(N-^ 

lsopropyl,Cbz)-Pro-D-AlaNH-Resln. This resin is deblocked, reacted with carbonyldlimidazole, and reacted 

with acetic hydrazide as described in Example 65 to give N-Ac-alpha-a2a-Qly-alpha-a2a-4-CI-Phe-D-1-Nal- 

Ser{0-Bzl>N-Me-Tyr(0-2.6-diCI-BzlhD-Lys(N-epsilon-FMOCK©y-Lys(N,N-epsilo^^ 

AlaNH-Resin. The synthesis Is continued as described in Example 65. After HF treatment, worioip. and 

HPLC purification N-Ac-alpha-a2a-G!y-alpha-aza-4-CI-Phe-D-1-Nal-Se^-^^Me-Tyr-E)-Lys(N-epsllo^-nl^ 

ljeu-Lys(N-epsllon-isopropyl)-Pro-D-AiaNH2 can be obtained as the trifluoroacetate salt 
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tyrosyl-Wysyl(N^ten-nlcotinyO-leucyHy^^ pamemyi 
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4j(N^k«.nJc(«ny04^Lys(N^lon-«op«,pyl).Pr^^ can be obtained as the Irifluoroaci^ 
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Obtain^: ^^^^ P"""^ Wtowlng compounds can be 

N^I-D^2H«phthyOalanylH>^4^k»opheny(^^ 
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tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropylhprolyl-D-aIanyla^ 

N-acetyl-D-3-(2-^aphthyl)alanyl-D-3-(4<:hlorophenyl)alanylO-3^^ 

tyrosyhD-lysyl(l^psilorHiicotinyl)-leucyl-lysyl(N-epsilon^^ 

N-acetyhD-3-(2<iaphthy!)alanyhD-3-{4<h!orophenyl)alanyl-D-3-{2-thienyl)a^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epslloi>isopropylhprolyl-D^ 

N-ac»tyl-D-3K2-naphthyI)alanyhD-3-(4K:hloroph8nyl)alanyl-D-tryptyl-seryl-^^ 

epsilon-nlcotinyl)-leucyHysyl(N-epsllon-isopropyl)-prolyl-D-alanylarnide; 

r^acetyl-D-3K2-flaphthyl)aIanyl-D-3-(4-chloroph8nyl)aI^ 

tyrosyl-D-lysyl(N-epsllor^nlcotinyIHeucyWysyl(N-epsilorhisopropylhprolyl-D-alan 

N-acety!-D-3-{2-^aphthyl)alanyl-D-3-(4H5hlorophenyl)alanyl-D^ 

tyrosy!-D-lysyl(N-epsilon-nlcotinyl)-leucyI-lysyl(N-epsilon-jsopropyI)-prolyl-C>alanylamld^ 

N-acetyl-D-3-(j2-naphthyl)alanyl-D-3-(4'ChIoroph8nyl)alanyl-D-3-{4'metho)cy 

memyl-tyrosyf-D-lysyl(N-epsilon-nicotinyI)-l8Ucyl-lysyl(r4-epsjlon-isopropyl)-proly!-^^^ 

N-acetyI-D-3-(2-naphthyl)aIanyl-D-3-(4-chlorophenyl)aIanyl-D-t^^ 

D-Iysyl(N-^silon-nicotinyIHeucyHysyl(N-epsilorHSOpropyl>-pro 

N-ac»tyl-D-3-{2-naphthyl)aIanyl-D-3-(4-chlorophenyl)alanyl-[>3-(3H^uinolyl^^ 

tyrosy!-D-lysyI(N-epsllon-nicotlnyI)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alan^ and 

N-acetyl-D-3-(2-naphthyl)aIanyl-D-3-(4-chloroph8nyOalanyl-D-3-{cyd 

tyrosyl-D-lysyl(N-epsilonHfiiOTtinylHeucyl-lysyl(N-epsilon-isopropyl)-prolyhD-alan 



Example 85 



N-Ac>D-2-NaJ-D-4-CI-Phe'N-alpha>aza-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsno 
'• isopropyi)-Pro-P-AlaNH2 



The procedure described In Example 38 is used up to step Boc-Ser(0-Bz!)-N-Me-Tyr(0-2,MiCI-BzI)-D- 
Lys(N-epsilorhFMOC)-Leu-Lys(N.N-epsnon-isopropyl,Cbz)-Pro-D-AlaNH-Resi^ The resin is treated with de- 
blocl< solution for 20 minutes to remove the Boc group, treated with base wash, and reacted with 
carbonyldilmidazole for 10 minutes, washed (3x) with methylene chloride, and reacted ovemight with N-Boc- 
N'-{3-pyrldylmethyOhydra2ine as described in Example 78 to give Boc-alpha-a2a-3-Pal-Ser(0-B2l)-N-Me- 
Tyr(0-2.6-diCI-B2I^D^-ys(^^©psilon-™OC)-Uu-Lys(N.N-epsllon^sop^^ This 
resin is deblocked and then coupled with Boc-D-4-CI-Phe and N-Ac-D-2-Nal as described in Example 38. 
After HF treatment woriaip. and HPLC purification N-Ac-D-2-Nal-CM-CI-Phe-N-alpharazar3-Pal-Ser-N-Me- 
Tyr-l>Lys(N-epsilon-nicotinyl)-Uu-Lys(N-epsilonHsopropyl)-Pro-D-AlaNH2 can be obtained as the 
triliuoroacetate salt 



Example 86 



Using the procedure described in Example 85. but substituting the appropriate N-alpha-aza-amino acids 
for N-alphara2a-3-Pal the following compounds can be prepared: 
N-acetyl-[>3K2-flaphthyl)alanyhD-3-(4-chlorophenyI)alanyhN-alpha-aza-3^^ 
methyl-tyrosyl-D-lysyl(N-epsllonHiicotinylHeucyHysyl(N^^ 
N-acetyl-D-3-<2-naphthyl)alanyl-D-3K4<rfiloropheny!)aIanyl-N-aipha-aza-3-(3H»n^^ 
alpha-methyl-tyrosyI-D-lysyl(N-epsilon-nicotinylhleucyhlysyl(N^^ 
l^acetyl-D-3-(2-naphthyOaianyl-D-3-{4K:hlorophenyOaJanyhN-alpha-a2a-try^^ 
D^ysyl(N-epsilonHlicotlnylHeucy^lysyl(^^epsilon^sopropyI)-prolyl-D-^ 
^^acetyi-D■3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alany^N-alpha-aza-^ 
alpha-fliethyl-tyrosyl-D-lysyl(N-epsllonHrilcotinylHwcyWysyl(N^^ 
N•acety^-D-3K2'flaphthyl)aIanyl-D-3K4<*^lorophenyOalany^^^^ 
alpha-methyl-tyrosyl-D-lysyl(N-epsilonHiicotinylH8ucyl-Iysyl(N-epsilon^ 
N-acetyl-D-3-(2-naphthyl)aIanyhD-3-{4-chlorophenyl)alanyl-N-alpha-^^^ 
alpha-methyhtyrosyl-D-lysyl(N-epsiton-nlcolinyIHeucyl-lysyl{r^^ 
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^^A.^aza^,y.D^P.e.D■1.^,a^^^Me.Se^■Tvr^L^^ ^^ 

20 

Phe^^-Nai^4^rrJ^^?)^ . freatmert. workup, and HPLC purificaflon N-A>a2a.eiyw|>4^ 
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TvrrS!! Br*^^rt "^^""f ^P'* 87 is used, but substituting Boc-I^IVIe-Tyr(0-2 MiCI-Bzn f*^ Bnr 
AI^NH. can be o^JZ lZ^m^!:!^ 
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N.Ac^.y-4^e^>1.Na^Thr.N.Me.Tw.D^vs^^ ^ 
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N■Ac^a2a^^G^y^l>4*C^Phe^D■1^Na^Ala-^^Me'Tyr-D"Lys(N-epsilon^nlcot^ 



Pro-OAIaNHa 



5 The procedure described in Example 65 is used, but substituting Boc-Ala for Boc-Ser(OBzI) and Boc* 
N-Me-Leu for Boc-Leu and adding 0.1% DMAP to the solution of Boc-Lys(N-epsilon-FMOC). After HF 
treatment, workup, and HPLC purification N-Ac-a2a-Gly-[>4-CI-Phe-D-1-NaI-Ala-N-Me-Tyr-l>Lys{N-epsllon- 
nicotinyl)-N-Me-Leu-Lys(N-epsilon-lsopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetale salt 

TO 

Example 91 



TM-Ac-a2a'Gly-D-4^Cl-Phe-D■^Nal-Gln-N-Me'Tyr-D-Lys(N-eps^ion'nlcot^nyl)-Leu■Lys(^^^epsib 

AlaNHa 



The procedure described In Example 65 is used, but substituting Boc-Gln for Boc-Ser(O-Bzl). After HF 
20 treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal-Gln-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl)-N-Me-Leu-Lys(N-epsiion-isopropyl)*Pro-E>AlaNH2 can be obtained as the trifluoroacetate salt. 

Example 92 

25 

N-Ac-D-2-Nal'D-4-Ci-Phe"D-3«Pal-Ser-N-Me-Tyr«(0-MehD-Lys(N-epsilonHiic^ 

Pro-D-AlaNHa" 

30 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Tyr(OMe) for Boc-N-Me- 
Tyr{0-2.6-dlCI-B2l). After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-PaI- 
Ser-N-Me-Tyr(0-Me>-D-Lys(N-epsilon-nicatinyl)-Leu-Lys(N-epsi can be obtained 

SB as the trifluoroacetafe salt 



Example 93 

40 

N-Ac-aza-<3ly-D-4-CI-Phe-D-1-Nal-8er-N-Me-Tyr(0-Me)-[>Lys(N^psll^ 

Pro-D-AlaNHz 



The procedure described in Example 65 is used, but substituting Boc-N-Me-Tyr(0-Me) for Boc-N-Me- 
Tyr(0-2.6-diCI-Bzl). After HF treatment, woriaip, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal- 
Ser-N-Me-tyr(0-MehD-Lys{N-epsiton-nlcotinyl)-Leu-Lys(N-epsilo^ can be obtained 

as the trifluoroacetate salt 



Example 94 



55 

N-Ac-aza-Qly-D-4-CI-Phe-[>1-Nal-Ser-N-Me-Phe-D-Lys(N-epsilon-nicoti 

AlaNH2 



55 
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ZB^l^T^'^ ^P'^ ^ ^ ^ substituting BooN-Me-Phe for Boo-N-Me-TyrfO- 



BcampteSS 




" After^pT^"'*.'^^'^ ^P'^ ^ "^^^ ''"t substituting Boc-N-Me-t-f^Phe for Boc-N-Ma-Ph« 
After HF freatment. workup, and HPLC purification N-Ac-aza-Gly-tM-CI-Phe-D^SSr i^mI^^ 
^P«.on.„ico..„y,,Uu^,s(N.p«-,or^sop.pW,^^^ can^'t^'^S/neT^JSJ^ 



20 



Example 96 



«. N-Ml?yK"rt?^Si?T^2^^^^^^^^^ ^->-^^ BooD-1-Na, and Boc 

Sar-£>^ ciJ>hc^^vJ\lV.^'^^^- treatment, workup, and HPLC puilftoatfon N-Ao- 



35 



Bomple 97 




45 NhS^oJSSJ^ ^!^^ "^P- "''•■^ purification N-Ac-A2a-Qly-I>4<;i-Phe-I>i-Nal-S«. 
iSSSSSS^ ^ obtained 



50 



Example 98 



N-Ac>D-2-NahD^4-ChPhe-D-3-Pa!-SQr-N>l 



s$ 



Me>Lys(N-e psilQn-nicQtinyl)-D-Lys(N-eDSl lQrwik^nyrH ^.u yo/Ky, 
epsilon-isoprDpyl)-Pro-D-AlaNFg • 



Bo.^^^^^ !Lfn* ^ ««»«^n9 Boc-N-Me-Lys(N^psifon.FMOO for 

BOON Me.Tyr{O-2.M,cl-B20 and after mmoval of the FMOC double amount of nicotinic acW is used Z 
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coupling. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nai-D-4-Cl-Phe-D-3-PaI-Ser-N-Me- 
Lys(lvhepsilon-nicotinyI)-D-Lys(N-epsllon-nicotinyl)-L£u-Lys(N-epsilonM can be ob- 

tained as the triftuoroacetate salt 

Exaniple 99 



ioh^Ac-D-2-NaI-D-4-CI-Phe-D-3-Pal-Ser-N-MeOrn(NKJelta'^icotin^^ 

~~ aEnh; 



The procedure described in Example 98 is used, but substituting Boc-N-Me-Om(N-deHa-FMOC) for 
J5 Boc-N-Me-Lys(N-epsilon-FMOC) and Boc-D-Trp for Boc-D-Lys(N-epslloivFMOC) and without doubling the 
amount of nicotinic acid. After HF treatment, wortcup. and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3- 
PahSer-IShMe-Om(N'K3elta-nicotinyl)D-Trp-Uu-Lys(N-epsilon-isopropyl)-Pro-D-Ala^ can be obtained as 
the trifluoroacetate salt 



20 



Example 100 



N-Ac■aza-Gly^D-4^C^Phe-D^1^Nal-Ser■N-Me^Arg-D-Lys(N-epsiton■ani^^^ 



The procedure described in Example 97 is used, but substituting 4-methoxybenzoic acid for nicotinic 
add and Boc-Arg{Tos) for Boc-Lys(N.N-epsilorHSopropyI,Cb2) After HF treatment workup, and HPLC 
30 purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-NaI-Ser^N-Me-Arg-D-Lys(N-epsilo^^^^ 
can be obtained as the triftuoroacetate satt 

Example 101 

35 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Arg-D-Lys{N-epsilon-anislcKe 

AlaNH2 

40 

The procedure described in Example 38 is used, but substituting Boc-N-l^e-Arg(Tos) for Boc-N-Me-Tyr- 
(0-2.6-diCI-Bzl), Boc-Arg(Tos) for Boc-Lys(N,N-epsllon-lsopropyl, Cbz) and 4-methc»cybenzoic add for 
nicotinic add. After HF treatment wortcup. and HPLC purification N-Ac-D-2-NahI>4-CI-Phe-D-3-Pal-Ser-N- 
4S Me-Arg-D-Lys(N-epsibn-nicotinylH©u-Lys(l^psilon-isopropyl)-Pro-D-^ can be obtained as the 
trifluoroacetate salt 

Example 102 

50 



N-Ac -D-2-Nal»D^I-Phe-D-3-Pal-Ser-N-M944dt(NH2)-D-Lys(N-epsiion^ 

PrO"D-AiiNH2 

55 

The pnDcedure described In Example 38 is used, but substituting Boc-N-Me-Lys(N-epsilon-FMOC) for 
Boc-N-Me-Tyr(0-2.6-dlCI-BzD and Boo-D-Lys(N^psiton-nlcotinyI) for Boc-D-Lys(N-epslk)n-FMOC). With the 



57 



EP 0 413 209 A1 



(1 13aT in DMF ftZn ^ methylene chlonde. and reacted with a solution of carbonyldiimidazote 
P«>^AtaNHa can be rft!^^ 



Bcampie 103 



^^AcO^D^^Phe■D^3^ Se^■^^Me■ Hcl t(N^^^ ^^ 

Pro-D-AlaNHa — 

mSJ^'SS^fSIS S^f"' '"^^"9 hydrazide for anhydrous 

:» rtS^^^.^ ^O"*"?. HPLC purification l>^Ac-D-2-Nal-W^WD*^KSer.N^ 



^ Example 104 



N-Ac-a2a^|y-D^I4>he-D-WSef-N-Me-Tvr. 



30 



D-Lys(N-epsilon^-cotinfcH^u-Lys(N-epsnon-r^^ 

AI3NH2 ^™ 



Example 105 



I^Ac.D.2.Na^D^a-Ph»D^Ser4^e.Tvr .D.3^a|.Leu.Lvsfl^^ 

FM(S' Ef"^!?^ 'l^"" ""'^B BocD-a-Bal for Boc-D-Lys{N^lon- 

'««aH£u4.ys(h*«ps,km*opropyO-Pro-D.^^ can be obtained ^ «« «fl.^=tLrT:u N^Tyr- 



so 



! can be obidned as the trffiuoroacetale salt 
Example 106 



55 



N^D*{^„aphthyl)alanyH)^4^to^ 
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tyrosyI-D-citmllyl-!eucyWysyl(N-epsilon-isopropyl}-prolyl-D-alanylam!de; 

N-acetyl-D-3-{2-naphthyI>alanyI-C)-3-(4Krfi!orophenyl)ala^ 

tyrosyl-D4iomodtnJllyI-teucyHysyl(N-epsiIonMSopropyl>-prolyl-^^^ 

N-ac»tyl-D-3K2-naphthyl)a!anyl-D-3-(4-chlorophenyl)alanyl-l>3-{3-pyridyl) 

tyrosyt-D-arginyKN^<liethyl)-leucyHysyl(N-epsiIon-lsopropyl)-prolyl-^ and 

N-acetyl-D-3K2-naphthyl)alanyl-D-3-{4<:hlorophenyl)alanyl-D-3K3-pyridy!)al^ 

tyrosyl-OarglnyHeucyl-lysyl(N-epsilon-isopropy!)-prolyl-D-aIanylamlde. 



10 Example 107 



N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Sef-N-Me-Tyr>[>Lys(N-epsilon-anisic)-Le 
75 ~ AlaNH2 



The procedure described in Example 62 Is used, but substituting 4-methoxyb8nzoic add for 2- 
pyrazinecarboxylic acid. After HF treatment, workup, and HPLC purification N-Ac-l>2-Na!-D-4-CI-Phe-D-3- 
20 Pal-Ser-N-Me-Tyr-D-Lys(^^«psl!on-anisic)-Uu-Lys(N-epsilon^sop can be obtained as 

the trifluoroacetate salt 



Example 108 

25 

N-Ac-D-2-Nai-E>4<;i-Phe-D-1-NahSer'N-Me-Tyr-[>Ser(0'alpha-L-Rte 

~~ AiaNH2 

30 

The peptide Leu-Lys(N.N-epsilon-isopropyl.Cbz)-Pro-D-AIaNH2 is prepared by solid phase synthesis as 
described in Example 38. This peptide is coupled to N- alpha-FMOOD-Ser(0-tri-Ac-alpha-L-Rhamnosyl)-OH 
in DMF and in the presence of DCC and HOBt to give after purification 4-D-Ser-(0-tri-Ac-L-Rhamnosyl)-Leu- 

3S Lys(N.N-epsiion-isopropyl.Cbz)-Pro-D-AlaNH2. The obtained peptide Is coupled to Boc-D-1-NaI-Ser-N-Me- 
Tyr-OH using the aforementioned conditions to give Boc-D-1-Nal-Ser-N-Me-Tyr-D-Ser-(0-tri-Ac-L-Rham- 
nosyl)-Leu-Lys(N,N-epsilon-isopropyl.Cbz)-Pro-D-AlaNH2. The obtained peptide is purified and coupled to 
N-Ac-D-2-Nal-D-4-Cl-Phe-OH, using the aforementioned conditions, to give N-Ac-D-2-NaI-D-4-CI-Phe-D-1- 
Nal-Ser-N-Me-Tyr-D-SerHO-tri-Ac-L-Rhamnosyl)-LBU-Lys(N.N-epsilonHSopro^ The 

40 peptide is catalytically hydrogenated in methanol at pH 4.5 in the presence of Pd catalyst. At the end of the 
reaction the catalyst is filtered and the filtrate is concentrated in vacuo . The residue is dissolved in 
dimothylacetamide and treated wfht hydrazine hydrate for 4 hours at room temperature. After removal of the 
solvents In vacuo and HPLC purification of the residue N-Ac-D-2-Nal-D-4-CW»he-D-1-Nal-Ser-N-Me-Tyr-^ 
Ser(0-alplTa-L*Rha}-Leu-Lys(N-epsilon-isopropyl>-Pro-D-AlaNH2 can be obtained as the trtfluoroacetate salt 

45 

Example 109 



60 

N-Ac-D-2-Nal-IMCI-Phe-l>3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nlcotinyl^ 

' AlaNHa ' 



The procedure described in Example 38 is used, but substituting Boc-Cha for Boc-Leu. After HF 
treatment woriaip. and HPLC purification N-Ac-D-2-NaI-CM-CI-Phe-D- 3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl)-Cha-Lys(N-epsiion-isopropyI)-Pro-D-AlaNH2 can t>e obtained as the trifluoroacetate salt 
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Example 110 




TO 



75 



The procedure described in Example 63 Is used, but substituting Boc-N-Me<:ha for BAr.i«. ann 



Bcample 111 



l|^Ac^ly.D^Cl-Phe-D-1Wsial-Ser.NW^T y r.D.Lys(N.e^^^^^^^ 

AlaNHz 



trnJUf^'^ '^^J^^'^ ^Pte 65 is used, but substituting Boo-Leu with Boc-Beu Ater HF 
treatment workup, and HPLC purification N-Ac-aza^ly.D-4^Phe-D-1.Nal^Ziirr»r^il;k.^^ 



Example 112 

so 



n-Ac^^t>^n^i.He^Ser4ma.r^.DA y s(f^ps!lonHricotl«vlVSer.Lys(N^psilon^so^^^ 



AlaNH2 



TT|eproceclure described in Example 63 is used, but substituting BocSerfO-Bzl) for Boc-Uu After HP 



40 



Example 113 



* N-^-'>-^C'-P^^D-1-Nal-Ser4<^Tvr^3- Lys(N^ 



Example 114 

^^Ac-D.2■Na^Wa-Phe-D»Pa^.Ser■N.Me■ Ty^D.Ly8(N^lon^^ 

60 
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The procedure described in Example 38 is used, but substituting Boc-Lys(N-epsilon-Cbz) for Boc-Lys- 
(N.N-epsilon-lsopropyl.Cbz). After HF treatment workup, and HPLC purification N-Ac-D-2-Nal-D-4-Cl-Phe-D- 
5 3-Pal-Ser-N- Me-Tyr-D-Lys(N-epsilon-nicotinyI)-Leu-Lys-Pro-D-AlaNH2 can be obtained as the 
trHiuoroacetate salt 



Example 115 

10 



N-Ac-D' 2-Nal'D-4-CI4>he>D'3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsllon<iicotin 
~ AlaNH2 

75 

The procedure described In Example 38 is used, but substituting Boc-Lys(N,N-epsilon-cyclohexyI.Cb2) 
for Boc-Lys{N.r4-epsilon-isopropyl.Cb2). After HF treatment workup, and HPLC purification IM-Ac-D-2-Nal-D- 
4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-nicotinyl)-Leu-Lys(N-epsilon^yclohexyl)^ can 

20 be obtained as the trifluoroacetate salt 



Example 116 

25 

N-Ac-P-2-NaH>4<?l-Phe-D-3-Pal-Ser-N-^e-Tyr-D-Lys(N-^psilon-nico^ 



The procedure described in Example 38 is used, but sustituting Boc-Hdt for Boc-Lys(N.N-epsllon- 
isopropyl.Cbz). After HF treatment woriojp. and HPLC purification N-Ac-D-2-Nal-CM-CI-Phe-C>3-Pal-Ser-N- 
Me-Tyr-D-Lys(N-epsilon-nlcotlnylHeu-Hclt-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 



35 Example 117 



I^Ac-D-2-Nal-P-4<;i-Phe-P-3-PahSer-N-Me-Tyr«D-Lys(N-epscto 
J " AlaNHs 



The procedure described in Example 3B is used, but substituting Boc-Lys{N-epsik>n-FMOC) for Boc- 
Lys(N.N-epsilon-lsopropyl.Cbz) to give N-Ac-D-2-Nal-D-4^l-Phe-D-3-Pal-Se^(0-Bzl)-^W^e-Tyr(0•2,6KJiC^ 

45 Bzl)-D-Lys(N-epsiIon-^icotinyl)-Leu-Lys(N-epsilon-FMOC)-Pro-D-A!aNH-Resin. This resin is treated with 30% 
piperidine-DMF solution overnight washed (3x) with methylene chtoride. and then reacted with a solution of 
carbonyldiimldazole (1.13g) in DMF (18mL) for 10 minutes, washed (3x) with methylene chloride and treated 
overnight with a solution of anhydrous hydrazine (1.5mL) in (1:1) DMF/methylene chloride, dried, and 
treated with HF/anlsole at 0* C for 1 hour. After wortcup and HPLC purificafion N-Ac-D-2-NaI-D-4-CI-Phe-D- 

50 3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Uu-Lys(N-epsiton-C(W^ can be obtained 

as the trifluoroacetate salt 

Example 118 

55 



N^Ac^>>2'Na^D-4<;i-Phe^D-3-Pa^Ser-t^^to-Tyr-D-Lys(N■eps^lo^ 
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AlaNHa 



h H P^of''"^® described in Example 117 is used, but substituting acetic hydrazlde for anhydrous 
Jj^Wj^^^nyl)-l^Lys{N^psiion^h can be obtained as flit 



Example 119 



GiyNHj 



NH^^^n HP r^*" ^ " «*^ng Boo^V-NH-Resin for BocD-Ala- 

«. S^SS ^ " "'^'-^ purification I^Ac-Sar-CMKa-Phe-D-1-Nai-Ser-N-IWe-Tyr- 

^'j^;^J^"*"yHeu-Lys(N^psil«^ can be obtained T I 



Example 120 

25 



N-Ac-a2a-Gly-IM^he^>l-Nal^,N ^ 

SerNHa " : — 



30 



HH^n"^ZT^'^. 63 is used, but substituting Boo^>Se^NH^lesin for Boc^-D-Ala- 
Nrtfloan. After HF treatment woriojp. and HPLC purification IM-Ac-a2a-Gly-l3-4-CI-l>he-D-l-Nal-Ser-N-Me- 
i£S^2S?Sr*^'^''^ ^ Obtained ! 



Example 121 



40 



N-Ac-D.2.Nal^M<a-Pt,e.Wal^H^Me .Tyr.D.Lys(N^sllon^fe^^^ 

AzaglyNhfe" 

D^S^r^^Tilf?!"^ in Example 118 is used but substituting N-A«>D*Nai for N-Ao^ and Boc- 
D-3-Pal for Boc-D-1-Mal to provide tt» title compound. 



Example 122 



N-Ao^>2-Nal-D-4- <a-Phe-l>3-Pal-^erH^-MenArg-D-Mbha-LethAro-P^ 

» I"!^*^"™ described in Bcample 39 is used but substHuttng Boc-D-3-Pal for Boo-D-2-Thia BocN- 
m-f^os) for Boc.N4te.Tyr((W.MiChBzO and Bo.>l>^4^nelLyben2oW)HoL^^ 



62 
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epsilon-Cbz) to provide the title compound. 

Example 123 

N>AC'D-2-Nal'D-4>ChPhe>E>3-PahSer-N'M9>Tyr-D-Harg(N^,N°-diaKe"-Hy^ 

The procedure described In Example 38 is used by substituting Boc-D-Homoarg{N^,N®-diEt) p- 
toluenesulfonate for Boc-D-Lys(N-epsllon-FMOC) and Boc-Homoarg{IM°,N®-diEt) p-toluenesulfonate for Boc- 
Lys(N-epsilon-isopropyl.Cbz) to give the title compound. 

Example 124 



20 N-Ao-D-2-Nal-D^I-PhB-D-3-PahSer-NMeTyr»D-Cit-Leu-Arg-Pro-D-AlaNH2 

The procedure described in Example 39 is used but substituting Boc-D-3-Pal for Boc-2-Thia and Boc-D- 
Cit for Boc-D-Lys(N-epsilon-Cbz) to give the title compound. 

25 

Assay Procedures 

The biological activities of the compounds of the invention are determined by the following assays: 
30 (a) Receptor Binding . A radioligand receptor binding assay is performed In a similar way to that 
described in the IHerature (J. Marion et al., Mol. Pharmacol. 19 399 (1981)). [D-Leu«-des Gly'°]-LHRH 
ethyl amide was radiolodinated by the chioramine-T method and used as the radioligand. Pituitary 
membranes containing LHRH receptors are prepared in batches from quick-frozen rat prtuitaries obtained 
from Hilltop Labs. The radioligand (50pM). receptors, and compounds to be tested are coincubated for 2 
35 hours at 4* C. Bound ligand is separated from free ligand via centrifugation and aspiration. Compounds 
are tested at six half-log concentration increments, and the negative log of the equilibrium dissociation 
constant (pK|) Is calculated from the concentration which displaces 50% of specifically bound 
radioligand. 

(b) In vitro LH Release . This assay has been adopted from the literature (HA Jinnah and P.M. Conn, 
40 Endrocrinology 118 2599 (1986)). Rat pituitaries are removed from Immature female rats, minced, and 

dissociated wItii'oBJiagenase/hyaluronidase. They are allowed to attach to 48-well microtiter plates for 48- 
72 hours, then are exposed to test compounds for 3 hours at 37* 0. The medium is assayed for released 
LH by RIA (radioimmunoassay). This assay is used to determine quantitatively the potencies of LHRH 
agonists from the negative log of the concentration which produces half-maximal release of UH (pDa). 
45 For assaying LHRH antagonists, exogenous superagonist [D-Leu^-Pro^NHEtJLHRH is added. The sup- 
pression of LH release by tiie antagonist is dose related. The assay detennines ttie potencies of tiie 
LHRH antagonists from tiie negative log of tiie concentration which produces half-maximum suppression 
of LH (pAs). 

(c) In vivo LH Release . The compound to be tested is administered to castrated rats intraveneously and 
50 theTerum ER concentration at various time points is measured by RIA The time integrated LH response 

is calculated and the dose producing half-maximal LH release (EDso) is reported. 

(d) In vivo LH Inhibition . The compound to be tested is administered at 30 ug/kg subcutaneously by 
boliis inj^tion to male castrate rate and blood samples are collected periodically over 24 hours. The 
AUC (area under tiie curve) of tiie LH suprassion date as a function of time is calculated using tiie 

65 fonnula log (LH,/LHi) wherein LH, is the LH concentration in tiie blood at time t and LH| Is the initial 
baseline value for the concentration of LH in the blood. The AUC values are negative numbers. 

(e) Stability against enzymatic degradation . The intestinal stability of the compounds of the invention 
was deterrriined using in vitro rat jejunum in a reperfusion system. The fractional mucosal loss was an 
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indicator of the relative rate of degradation of the compounds thirty minutes after introduction of the 
luminal bath. See Figure 1 . 

The in >2fro and in vivo biological activities of representative compounds are shovm below: 



5 



20 



Compound 


Receptor 


LH 
Release 






Binding 


# 


pk, 


pD2 


ug/kg i.v. 


Ex.1 


8.93 


9.43 


7.20 


Ex.3 


10.4 


11.3 


0.129 


Ex.7 




9.73 


9.64 


Ex. 12 


8.98 


9.31 


9.90 


Ex.13 


10.42 


8.50 




Be 14 


9.43 


9.61 


0.39 


Ex.15 


10.1 


10.1 


1.38 


Bc16 


9.24 


9.29 




Ex.19 


10.42 


8.51 




Ex. 20 


10.80 


10.50 




Ex.21 


9.34 


9.57 




Ex.22 


9.16 


9.60 




Be 23 


10.25 


9.90 




LHRH 


8.90 


9.27 


100 




10.3 


10.14 


0.12 



- - [D-LeuG^QIy wjLHRH-B amide. 



30 



OS 



40 



so 
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5 



75 



20 



25 



90 



Compound 


Recoptor 


LH 


AUG 




Binding 


inhibition 




# 


pki 


pA2 


(24 hr. after 
30ug/kg) 


Ex. 35 


9.32 


9.35 


-510 


Ex, 38 


10.50 


11.23 


-1000 




10.45 


10.35 


-656 




9.22 


8.81 






10.47 


11.25 


-337 


ex. 


in AR 


11.30 


-571 


tX- 


in fkR 


11 m 


-690 


tx. W 


in tui 

1U.OO 


11 1R 


-1513 


ex. 47 


■in AO 


IU.09 


-i9nn 


tx. 4o 


1 1 .uu 


11 1R 


0 1 W 


Fv AQ 
ex. 4^ 


1 u.ou 


Q 71 




CX. OU 


1U.OD 


11 1(« 
11.19 




CX. 91 


ift C7 
1U.9r 


11 ^ 
1 1 .*r9 


-526 


tZsf CO 
CX. oil 




in Qn 


-1483 


cx. oo 


in PA 

1 U.C30 


11 40 




EIX. 


in A7 


11.20 


-963 


ex. 00 


in ftfi 


11 1l> 

. 11.19 


-790 


ex. 9o 


Q IT 


9,71 




ex. Or 




9.15 




Pv V^ft 
ex. 90 


11 nR 


10.35 




Pv CtQ 
ex. 99 


mm 


10.45 




Pv ftn 
ex. Du 


in RA 


in 75 

IV.' 9 




Pv A1 

ex. D 1 


in "^i 


in ^ 

1 \/.99 




Pv ft9 

ex. D£ 


in ^ 


10.60 




Ex.63 


10.35 


11.20 


-707 


Ex.64 


10.99 


11.20 




Ex. 65 


10.24 


11.25 


-1114 


Ex.66 


10.85 


11.50 




Ex.67 


10.52 


10.60 


-400 


Ex.68 


9.92 


11.00 




Ex.69 


10.77 


11.00 


-467 


Ex.70 


10.92 


11.30 





45 



The foregoing is merely illustrative of the invention and is not intended to limit the invention to the 
discloseU compounds. Variations and changes which are obvious to one sicilled in the art are intended to be 
within the scope and nature of the invention which are defined in the appended claims. 



Oalms 

1 . A compound of the fonnula: 

. ^ A-B-C-D-E-F-G-H" I- J ( I ) 

1 2 3 4 5 6 7 8 9 10 

wherein A Is an amino acyl residue selected from the group consisting of L-pyroglutamyl, D-pyroglutamyl. 
® N-acetyl-L-prolyl. N-acetyl-D-prolyl. N-acetyl-L-delta^''*-prolyl, N-acetyl-Wefta^'^-prolyl. N-acetyl-L- 
phenylalanyl, N-acetyf-D-phenylalanyl. N-acetyl-L-3-{2-thienyl)alanyl. N-acetyl-D-3-{2-1hlenyl)alanyl, N- 
acelyK-3-(4-chlorophenyl)aianyl, N-acetyl-E)-3-(4-chlorophenyI)aianyl, l>i-acetyl-L-3-{4 fluorophenyl)alanyl, 
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N-acetyI-D-3-(4-fluorophenyI)alanyl. N-acetyl-L-3-(4-bromophenyl)alanyl. N-acetyl-D-3-(4-bromophenyI)- 
alanyl, N-ac©tyl-L.3-(4-methylphenyl)alanyI. N-acetyl-D-3 (4-methylphenyj)alanyl, N-acetyH-S- 
{pentamethylphenyl)alanyl, N-acetyi-D-3-(pentamethylphenyl)alanyl. N-acetyhL-3.(3.4.5-trimethyIpheny()- 
alanyl. N.acetyI-D-3-(3,4,5-trimethyIphenyI)aJanyl. N-acetyl-L-tryptyl(N-indoIe-methyl), N-acetyl-I>tryptyl(N 
mdole-methyl). N-acety|.L-tryptyl{N-indole-formyI). N-acetyl-D-tryptyKN-lndole-formyf), N-acetyl-L-3-(1-ad- 
amantyl)alany1. N-acetyl-D-3.(1-adamantyl)alanyl. N-acetyl-L-5-fluorotryptyl{NHndo!e-formyI). N-acetyl-D-S- 
fluorotryptyl(N-indole-formyl). N-acetyl-L-3-(2-napthyl)aIanyl. N-acetyl-L-3-(3-ben2othienyOalanyl, N-acetyl-D- 
3-p-ben2othlenyl)alany!. N-acetyl L-3-{3-ben2oxa2olyl)aJanyi, N-acetyl-D-3-{3-ben20xa2oly!)alanyl. N-ac5etyl- 
aJpha-methyl-L-3-(4-chlorophenyI)alanyl, N-acetyl-alpha methyl-D-3-(4-chlorophenyl)alanyl. N-acetyK-3-(4. 
trifluoromethylphenyl)alanyI, N-acetyl-D-3-(4-trifluoromethylphenyI)alanyl. N-acetyl-L-tyrosyl, N-acetyl-D- 
tyrosyl. N-acetyH-Omethyl-tyrosyl. N-acetyhD-O-methyl-tyrosyl. N-acetyl-D-3-{2-naphthy!)alanyl. N-acety(- 
L-3-(1-naphthyOalanyl, N-acetyl-D-3-{1-naphthyl)alany!. N-acetylsarcosyl, N-acetyI-L-3-(cycIohexy!)alanyl N- 
acetyl-D-3-(cydohexyI)alanyl. N-acetylglycyl, L-N-acetyl-N-methylalanyl, N-acetyl-N-methyl-D-alanyl. ' N- 
acetyl-alpha-methyH-phenylalanyl, N-acetyl-aipha-methyf-D-phenylalanyl. N-acetyl-D-phenylalanyl. N- 
acetyl-L-phenylalanyl, N-formylsarcosy!. N-formyl-N-methyl-L-alanyl. N-formy)-N-methylaIanyl, 2-|vK)eta- 
(ethyIaminocarbonyI)-N-epsilon-(ethylamido)gIutarn yl. N-delta-ethyl-glutamyl. L-prolyl. D-prolyl, L-defta^-*- 
prolyl. D-deHa3'»-prolyl. L-phenyla!anyl. D-phenylalanyl. L-3-(4-methylphenyl)a!anyI). D-a^4-methylphanyO- 
alanyl, L-3-{4-nltrophenyI)alanyl. D-3-(4-nitrophenyl)alanyl, L-3-(4-acetylaminophenyl)alanyl, D-3-(4-ac- 
etylaminophenyI)alanyl, L-3-(4 chlorophenyI)aIanyI. D-3-(4-chlorophenyl)alanyl, L-3-(4-fluorophenyf)alanyl D- 
3-(4^fiuorophenyl)alanyl, alpha-methyl-L.3-(4-chlorophenyI)aJanyI. alpha-methyW>3-(4^h!orophenyl)alanyl. 
L-3-(4-trifluoromethylphenyOalanyl, D-3-(4-trifiuoromethylpheny[)alanyl, L-tyrosyl, D-tyrosyl. L-Omethyl- 
tyrosyl, D-O-methyl-tyrosyl, sarcosyl. glycyl, L-N-methylalanyl. NHnethyl-D-alanyl, N-methyl-L-pyroglutamyl 
N-methyl-D-pyroglutamyl, aJpha-methyl-L-phenylalanyl. alpha-methyhD-phenylalanyl. N-aoetyl-alpha-aza-S^ 
{4-chlorophenyOalany!. N-acetyl-aipha-a2a-3.(4-fIuorophenyl)alanyI. N-acetyl-alpha-a2a-3-{2-naphthyI)alanyl 
N«acetyl-aIpha-a2a-3-(1-naphthyOalanyl. N-acetyl-alpha-aza-alanyl. N-acetyl-alpha-aza-glycyl, N-acetyl- 
alpha-aza^arcosyl. N-acetyI-aIpha^3^4-methyIphenyI)aIanyI. N-acetyl-alpha aza-cyclohexylalanyl N- 
acetyl-alpha-a2ar3-(1-adamantyl)alanyl. N-acetyl-alpha-aza-tyrosyl(O-methyl), N.acetyl-alpha-aza-3-(3-ben- 
2othienyl)alanyI, N-acetyl-alpha-aza-phenylalanyl, N-methyla!pha-aza-pyroglutamyl, N-acetyl-alpha-aza-3-(2- 
thienyOalanyl. N-acetyl-alpha-a2a-3-(3-ben2oxa2olyl)aIanyI, N-acetyl-alpha-a2a-3-^.4,5-tiimethylphenyl)- 
alanyl. N-acetyl-aIph-aza-3-(pentamethylphenyf)alanyl, N-acetyl-N alpha-methy|.aipha-a2a-3-(2^^aphthy^)- 
alanyl, N-acetyl-N-alpha-methyl-aIpha-a2a-3-(1 naphthyl)alanyl. N-acetyl-N-alpha-methyl-a!pha-a2a^(4- 
chlorophenyOalanyl. N-acetyI-N-alpha^nelhyl-aIpha^-3-(4-fluorophenW^^ N-acetyl-N-alpha^ethyl- 
alpha-aza-3-(4-melhylph^yI)alanyl. N.acetyl-N-alpha-methyI-alpha-aza-3-(4-methoxyphenyl)alanyl. N-acetyl- 
N-alpha-methyl-alpha-a2a-(1.adamantyl)aIanyl. N-acetyI-N-alpha-methyl-alpha-aza-3-(phenyI)alanyl. N- 
acetyl-N-alpha-methyl alpha-a2a-alanyl. N-acetyl-N-alpha-methyl-alpha-a2a-3-(cyclohexyl)aJanyl, N-acetyl-N- 
alpha-methyl-aipha-a2a-3-(ben2fhienyI)alanyl. N-acetyl N-alpha-methyl-alpha-a2a-3-(ben20xa20fyl)aianyl N- 
acetyl-N-alpha-methyMpha-a2a-3-{3A5-trimethylpheny!)alanyl. N-acetyl-N-aIpha-methyl-alpha-aza-3- 
{pentamethylphenyl)alanyl and N-acetyl-N-alpha-methyl-alpha-a2ar3-(2-thienyI)alanyl phenyl)alanyl: 
B is absent or an amino acyi residue selected from the group consisting of L-hlstidyl. D-histidyl * Uryptyl 
D-tryptyl. L-tryptyl(N-indole-methyl). D-tryptyl{N-indole-methyl). L-phenylalanyl. D-phenylalanyl. L-3-(2-naph^ 
thyD-alanyl. M-g-naphthylhalanyl. L-3-(1-naphthyl).alanyI, D-3-(1-naphthyl)-alanyl. L.3-(3-ben2oxa2olyD- 
alanyl, D-3^3.ben2oxa2olyl)alanyl, L-3-(3 pyridyO-alanyl, L-3-(2.pyridyl)-alanyI, I>3-(3-pyridyl>-alanyl D-3-(2- 
pyridylhalanyl. L.3-(2.thia2olyl)-alanyl, D-3-(2-thia20lyl)-aIanyl. L-3.(3-ben2thienyl)alanyI. 03-{3-ben2thlenyI)- 
aianyl, L-3-{2-ben2thienyl)a!anyl, I>3-{2-ben2thienyI)aIanyl. L-3-(2-thienyI)-alanyl, D-3-(2-thienyI)-alanyl L- 
cyclohexylalanyl. E>cyclohexylalanyl. L-3-(3.pyra2olyl)alanyI, I>3^3-pyfa2olyl)aianyI. L.3^4-chlorophefiyD. 
alanyl, I>3-{4-chlorophenyl)alanyI. L-3.(4-fluorophenyl)alanyl, D-3-(4-fluDrophenyl)alanyl. L-3-(4' 
bromophenyDalanyl. D-3.(4-bromoph8nyI)alanyl. L.3-{4.trif!uoromethylphenyi)alanyl. D-3-{4.trifluoromethyl- 
phenyOalanyl. L-3-{4-amlnophenyI)alanyl, D-3-(4-amlnophenyl)aIanyl. L-3-(4-nitrt)phenyI)alanyl, D.3-{4- 
nrtrophenyOalanyl. L-3-{4^:aynophenyl)aianyl, D-3-(4-cyanophenyl)alanyl. L-tyrosyl(0-methyl). l>tyrosyl(0- 
melhyl), L-3-(4-methylphenyl)aIanyl. D-3-(4-methylphenyl)alanyl. L-3-(4-njtrophenyl)alanyi. D-3-(4- 
nrtrophenyOalanyl, L-3-(4.acetylaminophenyl)alanyl. D-3-(4-acetylaminophenyl)alanyl. L-methionyl. D- 
methionyl, L-alpha-methyl 3-(4-chlorophenyl)alanyl, D-alpha-methyl 3-(4-chlorophenyl)alanyI. (3S) 1^3 4- 
tetrahydroisoquinoIine-3-carbonyl. (3R) UA4.t0trahydroisoquinonne-3-carbonyl. (2)-N- 
(ethylaminocarbonylH5hN-{ethylamido)glutamyl. alpha-a2a-3-(3,4.5-trimethylphenyl)alanyI. alpha-a2a-3.(4- 
bromophenyDalanyl, alpha.a2a-3-(4.methylphenyOalanyl. aipha-a2a-3-(1-naphthyl)alanyl. a!pha-a2a-3-{1-ad- 
aman^^^^ L-3-(3-quinoly0.alanyl. D-3-{3-quinolyI>-aianyl, alpha-a2a-3-(4.chlorophenyI)alanyl. alpha-aza- 
S^fluorophenyOalanyl, aipha-a2a-3.(2-naphthyl)alanyl. alpha.a2a-3-(3-qulnolyl)alanyl, alpha-aza- 
phenylalanyl, alpha-aza-^osyKOmethyl), alpha-aza-3-{2-thienyl)alanyl. alpha^3-(3-ben2thienyl)aIanyl 
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alph-aza-cyclohexylalanyl, alpha-aza-tryptyl. alpha-aza-tryptyl(N-indole-methyl). alpha-aza-tryptyKN-indole- 
fbrmyl), N-{Fbi)-L-phenylalanyl, N-(R3t)-D-phenylaIanyl. N-(R3i)-D-3-(4-chlorophenyl)aIanyl. N-(R3i)-L-3-(4- 
chloroph©nyl)aIanyl, N-{R3i)-D-3-(4-fluoroph8nyiyaIanyI. N-(R3i)-L-3 -(4-fluorophenyl)a!anyl, N-(R3i)-L-3-(4- 
trifluoromethylphenyOalanyl, N-(R3i)-D-3-{4-trifluoromethylphenyI)alahyl. N-(Rai)-L-3-(cycIohexyl)alanyI, N- 
(R3 1 )-D-3-(cyclohexyl)alany I, N-(R3 1 )-L-3-(4-bromophenyl)alanyl, N-(R3 1 )-D-3-(4-bromophenyl)alanyl, N- 
(R3i)-L-3-(4-nitrophenyl)alanyl, N-(R3i)-D-3-(4-nitrophenyl)alanyl, L-proIyl, D-prolyl. N-(R3i)-L-0-methyl- 
tyrosyl. N-(R3t)-L-tyrosyl, N-(Rai)-D-0-methyI-tyrosyl. N-(R3i)-D-tyrosyl, N-{R3i)-L-histidyl, N-(R3i)-D- 
histidyl, N-(R3i)-L-3-(2-thienyl)aianyl. N-(R3i)-D-3-(2-thi8nyl)alanyl. N-(R3i)-L-3-{2-thia2olyl)aIanyl, N-(R3i)-D- 
3-{2-thia20lyl)alanyl, N-{R3i)-L-3-(2-pyridyl)alany!. N-(R3i)-D.3-(2-pyrldyl)alanyl, N-CRstjD-S-Ca-naphthyl)- 
alanyl. N-(R3iH-3-(2HfiaphthyI)aIanyl. N-(R3i)-L-3-(34>en2lhienyl)alanyl. ?^(R3i)-D-3-(3-bennhlenyiyalanyl. 
N-(R3i)-L-3-(2-benzthienyl)alanyl, N-(R3i)-D-3-(2-benzthlenyl)aIanyl. N-(R3i)-L-3-{3-be2oxazoIyl)alanyl. N- 
(R3i)-D-3-{3-ben20xazolyl)a!anyl, N-(R3i)-L-3-(3-pyridyl)alanyl. N-{R3i)-D-3-(3-pyridyl)alanyl, N-(R3i)-L-tryp- 
tyi, N-{R3i)-D-tryptyl. N-(R3i)-L-tryptyl(NHndole-methyl)» N-(R3i)-D-tryptyl(N-indole-methyl). N-(R3i)-D- 
methionyl. N-(R3i)-L-methionyl. N-(R3i)-D-3-{1-naphthyI)alanyl» and N-(R3i)-L-3-{1-naphthyl)aIanyl, wherein 
Rai is methyl, ethyl, propyl or Isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyl, D-tryptyl, L-tryptyl(N-lndote- 
formyl), D-tryptyl(N-indoie-formyl). L-tryptyl(N-lndol©-methyl), l>tryptyl(N-indole-methyl), 5-fluoro-L-tryptyl. 
5-fluoro-D-tryptyl, L-phenylalanyl. L-prolyl. D-prolyl, L-tyrosyl. D-tyrosyl, D-phenylalanyl. D-3-(3-pyridyl)- 
alanyl, L-3-(3-pyridyl)alanyl, D-3-(3-pyrldyl-N'<)xide)alanyl, L-3-{3-pyridyl-N'-oxide)aIanyl. D-3-(3-qurnolyl)- 
alanyl. L-3-(3-quinolyl)alanyl, D-3-(3-quinolyl-N'-oxide)alanyl, L-3-{3-quino!yl-N'-oxide)alanyl, I>3-(1-adaman- 
tyl)alanyl. Lr3-(1-adamantyl)alanyl, L-3-(1-naphthyl)alanyl, D-3-(1-naphthyOalanyl, L-3-(3-ben2thienyl)alanyl. 
D-3-(3-benzthienyI)alanyl, L-3-(2-benzthlenyI)alanyl. D-3-(2-benzthienyI)aIanyl, L-3-(3-benzoxazolyl)alanyl. D- 
3-(3-ben20xa2olyl)aIanyl, L-cyclohexylalanyl. D-cyclohexylalanyl. L-3-(3HndazoIyl)aIanyl, D-3-(3-inda2olyl)- 
alanyl. alpha-methyl-L-phenylaianyl. alpha-methyl-D-phenylalanyl, L-3-2-naphthylalanyl. D-3-2-naph- 
thylalanyl. L-Omethyltyrosyl, D-O-methyltyrosyl. L-3-(4-methyIphenyl)alanyl. D-3-(4-methylphenyI)a!anyl, L- 
3-(pentamethylphenyl)alanyI, D-3-(pentamethylphenyl)alanyl. L-3-(3.4,5-trimethyIphenyi)alanyl, E>3-{3,4.5- 
trlmethylphenyl)alanyl. L-3-(4-chlorophenyI)alanyl. D-3-(4-chlorophenyl)alanyl, alpha-methyl-L-3-(4- 
chlorophenyl)alanyl. alpha methyI-D-3-(4-chlorophenyI)aIanyl, L-3-{4-trifluoronnethyIphenyl)aIanyf. D-3-(4- 
trifluorDmethylphenyl)alanyI. L-3-(4-fluorophenyl)alanyl, D-3-(4-fluorophenyl)alanyl, L-3-(2-thienyl) alanyl, D- 
3-{2-thienyI>-alanyl, N-(R32hL-3-{3-f)yridyl)aIanyI. N-{R32)-D-3-{3i)yridyl)aIanyl, N-(R32hl--3-(3-pyTidyl-N -ox- 
ide)alanyl. N-(R32)-D-3-(3-pyridyl-N'-oxide)alanyl. L-3-(2-thla2olyl)-alanyi, D-3-(2-thia20lyl)aIanyl, alpha-aza-3 
(1-naphthyf)alanyl. alpha-aza-tryptyl, alpha-aza-phenylalanyl, alpha-aza 3-(2-thlenyOalanyl, alpha-aza-3-(4- 
methylphenyl)alanyl. alpha-aza-3-{pentamethylphenyl)alanyl, alpha-aza-3-(2-naphthyl)alanyl, aipha-a2a-3-{3- 
benzthienyl)alanyl, alpha-a2a-3-(3-ben2oxa20lyl)alanyl, alpha-a2a-3-(cyctohexy!)aIanyl, alpha-aza-3-(1-ad- 
amantyl)alanyl, aipha-a2a-3-(4-methoxyphenyI)alanyI, aIpha-a2a-3-(4-chtorophenyl)alanyI, alha-a2a-3-(4- 
bromophenyI)aIanyl. alpha-aza-tryplyKN-lndole methyl). aIpha-a2a-3-(3-pyridyl)alanyl. alpha-aza-3-(3- 
quino(yl)alanyI, alpha-aza-3-(2-th!azolyI)aIanyl, N-{R32)-L-3-(2-thienyl)alanyl. N-(R32)-D-3-(2-th!enyl)aIanyl L- 
3-(3-quinolyl)alanyl, D-3-(3-quinolyl)alanyl, L-3-(2-naphthyl)alanyl, D-3-(2-naphthyl)a]anyl. N-(R32)-E)- 
phenylalanyl. N-(R32)-L-phenyialanyl, N-(R32>-D-tryptyl. N-(R32)-L-tryptyI. N-(R32)-L-tryptyl(N-indole-formyl). 
N-{R32)-D-tryptyI(N-indole-formyl). N-(R32)-L-tryptyl(IvWndole-methyl). N-(R32)-D-tryptyl(N-indole-methyl), N- 
(R32)-L-3-(2-thra2olyl)aianyl, N-(R32)-D-3-(2-thiazolyl)aIanyl. N-(R32)-L-3-(3-pyridyl)alanyl, N-(R32)-D-3-(3- 
pyridyl)alanyl. N-(R32)-l>3-(3-quinolyI)alanyl, N-(R32)-L-3-(3-quinolyI)alanyl, N-(R32)-D-3-{l-adamantyl)alanyl, 
N-{R32)-L-3-{l-adamantyl)alanyl, N-(R32)-D-3-(4-fluorophenyl)alanyl. N-(R32)-L-3-(4-fluorophenyl)aIanyl, N- 
(R32)-I>3-(4-chlorophenyl)alanyl, N-{R32)-L-3-(4-chlorophenyl)aIanyl, N-(R32>-L-3-(4-trifluoromethylphenyl)- 
alanyl, N-(R32)-D-3-(4-trifluoromethylphenyl)aIanyl. N-{R32)-D-3-<2-naphthyl)alanyI. N-(R32)-L-3-(2-naphthyl)- 
alanyl, N-(R32H>3-{1-naphthyl)aianyl, N-(R32K-3-{1-naphthy!)alanyl. N-(R32H-3K3-benzthlenyl)alanyl. N- 
(R32)-D-3-{3-benzthienyl)alanyI, N-(R32)-L-3-(2-b©nzthienyl)alanyl. N-{R32)-D-3-{2-benzthienyl)alanyl, N- 
(R32K-3-(343enzoxazolyl)alanyl, N-(I^2H>-3-{3-benzoxazolyl)alanyl. N-(R32)-L-tyrosyI, N-(R32)-D-tyrosyl, N- 
(R32)-L-3-(3.4,5-trlmethylphenyl)alanyl, N-(R32)-D-3-{3.4,5-trimethyIphenyl)alanyl, N-{R32)-L-3-(4-methyl- 
phenyl)alanyl, N-(R82)-D-3-(4-metfiylphenyl)alanyl, N-(R32)-L-3-{pentamethylphenyl)alanyI. N-(R32)-D-3- 
(pentamethyiphenyl)alanyl, N-(R32)-L-3-{4-bromophenyl)aIanyl, N-(R32)-D-3-(4-bromoph8nyl)alanyl, N-(R32)- 
L-cydohexylalanyl, N-(R32)-D-cyclohexylalanyl. N-(R32)-L-3-(3 indazolyljalanyl. N-(R92)-D-3-(3Hnda20iyl)- 
alanyl. N-alpha-(R32)-alpha-aza-3-(1-naphthyl)alanyl. N-alpha-{R32)-alpha-aza-3-{3-pyridyl)aIanyl. N-alpha- 
(R32)-alpha-a2a-phenylalanyl, N-alpha-(R32)-alpha-a2a-3-(3-benzthienyl)alanyl, N-aIpha-{R32)-alpha-a2a-3-(2- 
benzthienyDalanyl, N-alpha-(R82)-alpha-aza-3-(4^ethylphenyl)alanyl. N-a!pha-(R32)-alpha-aza-3-(4-methyl- 
phenyl)alanyl. N-alpha-(R32)-alpha"a2a-3-(4-chlorophenyl)alanyl. ^^{R32)■O^n0thyl-D-tyrosyl and N-(R32)-0- 
methyl-L-tyrosyl, wherein R32 is methyl, ethyl, propyl or isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl, 4-hydroxyproiine, L-seryl, L-seryl- 
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TO 



IS 



or D Is a glycosyl derivative of serirje or threonine; 

E is an amino acyl residue selected from the group consisting of L-tyrosyl. L-tyrosvlfO^vn i fw.«,i,o 



or G IS a gfycosyl derivative of serine or thmonine; 
or F and G taken together are 



50 




H Is an amino acyl residue of tlie formula: 



5 




TO wherein p Is 1 to 4; Raa is hydrogen, methyl, ethyl, propyl or isopropyl; and Rs is amino, alkylamino, 
cycloalkylamino or alkanoylamino; or R9 is -N{Rii)C{0)(CH2)hhR7o or -NH-C(NH(Rii))=NRi2 wherein Rn 
is hydrogen, loweralkyi or cycloalkyi; Rt2 Is hydrogen, loweralI<yl. cycloalkyl. amino or cyano: hh Is 0 to 6; 
and R70 is loweralkyi. dialkylamino, cycloalkyl. aryl. arylalkyl, heterocyclic. (heterocycIic)alkyl or -NHR71 
wherein R71 is hydrogen, Iwoeralkyl. cycloalkyl, aryl. arylalkyl. heterocyclic, (heterocyclic)alkyl, amino. 

15 alkanoylamino or -NHR72 wherein R72 Is hydrogen, loweralkyi, cycloalkyl, aryl, arylalkyl, heterocyclic, 
(heterocycHc)alkyl or •C(0)R73 wherein R78 Is loweralkyi, cycloalkyl. aryl. arylalkyl, heterocyc lie or 
(heterocyclic)aIkyl; 

or R9 Is R^{0)- wherein R^ is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyl; 
I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-proIyl, L-pipecolyl, 
20 alpha-aza-prolyl, trans-beta-amlnocylopentanecarbonyl, cis-beta-aminocyclopentanecarbonyl, 3-(loweralkyl>- 
prolyl. N-methyl-L-alanyl, N-methyl-norvalyl, 1-dihydroisolndole-2-L-carbonyl and thiazolidine 5-L-carbonyl: 
and 

J is 1-pyrrolidinyl, 1-piperidinyl, 4-morphorinyl. or an amino acyl residue selected from D-alanylamide, L- 
alanylamide, glycylamide. sarcosylamide. N-(R4o)-D-aIanylamide. N-{FUo)-L-alanylamide. N-(R4o)-beta-L- 
25 alanylamlde. N-(R4-o)-beta-D-aIanylamide, L-2-aminobutyrylamlde. D-2-amlnobutyrylamide, N-(R4o>-L-2- 
aminobutyrylamide. N-(R4o)-D-2-aminobutyrylamide. L-seryiamide. D-serylamide. N-(R4o)-L-serylamlde. N- 
(l=Uo)-C>-seryiamide. N-(Rfo)-L-norvaIylamide, N-(R4o)-D-norvalylamide, L-norvalylamide. D-norvalyiamide or 
alpha-aza-alanylamide. wherein R*o is methyl, ethyl, propyl or isopropyl; or J is -NHRa or -NHCHaCONHRa 
wherein Rs Is hydrogen, loweralkyi, cycloaikyi. fluoro substituted loweralkyi or hydroxy substftufed loweral- 

or J is -N{Ris2)N(Ri88)-C(0)-NH-Rt3 wherein R13 is hydrogen, kweralkyi, cyctoalkyl. hydroxy substituted 
loweralkyi or fluoro sut)stituted loweralkyi and Ri32 and R133 are independently selected from hydrogen 
and loweralkyi; or a pharmaceutically acceptable salt thereof; with the proviso that the amide bond between 
at least one of the pairs of residues A-B. B-C, C-D. D-E, E-F, F-G, G-H. H-l, or I-J is alkylated on the 
j5 nitrogen atom of the amide bond linking the two residues and with the proviso that the compound is not 
(pyrD)Glu-Hls-Trp-Ser-Tyr-Gly-N-lVle-Leu-Arg-Pro-Gly-NH2, (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg- 
Pro-Gly-NH2, (pyro)Glu-His-Trp-Ser-Tyr-Qly-N-Me-Leu-Arg-Pro-NH2, or (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NH2. 
2. A compound of the fbnmula: 

40 

A-B-C-D-E-F-G-H-I-J (I) 
123456789 10 



wherein A is an amino acyl residue seiected from the group consistiiig of L-pyroglutamyl. D-pyroglutamyl, 
N-acetyl-L-prolyl. N-acetyl-D-prolyl. N-acety-L-delta^*-prolyl, N-acelyl-D-delt^-prolyl, N-acetyl-L- 
phenylalanyl, N-acetyl-D-phenylalanyl. N-acetyl-L-3-(2-thienyI)aIanyl. N-acetyl-D-3-{2-thienyI)alanyl. IM- 
acetyl-L-3-(4-chlorophenyl)alanyl, N-acetyl-D-3-(4-chlorophenyI)alanyl. N-acetyl-L^(4-fluorophenyl)aIanyl, 
N-acetyl-I>3-(4-fiuorophenyI)aianyl. IM-acetyl-L-3-(4-bromophenyl)aIanyl, N-acetyl-D-3-(4-bromophenyl)- 
aianyi. N-acetyl-L-3-(4-methylphenyl)alanyl, N-acetyl-D-3-(4-methylphenyI)alanyl. N-acetyl-L-3- 
{pentamethylphenyl)alanyl, N-acetyl-D-3-(pentametiiylphenyl)aIanyl, iSI-acetyl-L-3-{3.4,5-trimethylphenyl)- 
alanyl, N-acetyl-[>3-(3,4,5-trimethylphenyl)alanyl, N-acetyl-L-tryptyl(N-indole-methyl), N-acetyl-D-tryptyl(N- 
Indole-methyl). N-acetyl-L-tryptyl(N-indole-formyl). N-acetyl-D-tryptyKN-indole-formyl). N-ac0tyl-L-3-(1-ad- 
amantyl)alanyl, N-acetyW>3-(1-adamantyl)alanyl. N-acetyl-L-5-fluorotryptyl{N-indole-formyl), N-acetyl-D-5- 
fiuorotryptyl(N-indole-formyl). N-acetyl-L-3-(2-naphthyl)alanyl. N-acetyl-L-3-(3-benzothienyl)alanyl. N-acetyl- 
D-3-(^benzothienyl)alanyi, N-acetyl-L-3-(3-ben20xazolyl)alanyl. N-acetyl-I>3-(3-benzoxa2olyI)alanyl. N- 
acetyl-alpha-methyl-L-3-(4-chlorophenyl)alanyl. N-acetyl-alpha-methyl-D-3-(4K*!torophenyl)alanyl, N-acetyl- 
L-3-(4-tr1fluonMnethylphenyl>alanyl, N-acetyl-D-3-(4-trffluoromethylphenyl)alanyl, N-acetyK-tyrosyl, N-acetyl- 
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IMyrosyl N-acetyK-OHnethyJ-tyrosyl. N-acetyl-CK)Hnethyl-tyrosyl. N-acetyl-D-3-{2-naphthyl)alanyl N- 
acety^L.3-(1.naphthyl)alanyl. N-acetyl-D-S^I-naphthyDalanyl. N-acetylsarcosyl. N-acetyl-L-S-fcyclohexyll- 
alanyl, N-acetyl-D-3Kcyclohexyl)alanyl. N-acetylglycyl. L-N-acetyl-N-methylalanyl. N-ac»ty|.N-fflethyl-I>ar 
^y'- N-ace^l-alplia^nethyt-L-phenylalanyl. N-ac9tyl-alpha-methyl-t>phenylalanyl. N-acetyl-DiJhenylalanyl 
N-acetyl-L-phenylalanyl. N-formylsarcosyl. N-formyl-NHnethyl-L-alanyl. Womyl^emyte^wTz-N^ 
(ethy arnino(^OTyl)-N-epsilon-(ethylamido)glutam yl. fWelta^fhyhglutamyl. L-prolyl. D^M, L-clelta«. 
proly . Mete^^-prolyl. L-phenylalanyl. D-phenylalanyl. L-3-(4-mettiylphenyl)a)anyl), D-3-(4-inethylphenyl)- 
alanyl. L-3-(4-nitrophenyl)alanyl. D.3-(4^ftrophenyl)alanyl, L-3-(4-acetylaminophenyl)alanyl 0^4-80- 
« fy^'"*^!*® "y')f'f"y"- L-3-(4^hlorophenyl)alanyl. D-3-(4^|orophenyI)alanyl, L-3^4-fluorophenyl)alanyl. D- 
T^^^^ ^P''^'^%'-L-3-(4^'orophenyl)alanyl. alpha^thyl-D^4^iLp4nyDala;y). 

L-3-(4-tnfluoromethylphenyI)alanyl. D-3-(4^fluoromothy|ph8nyl)alanyl, L^yrosyl. D-tyrosyl. L-O-methvl- 
^jrt. D<HT,ethyl-tyrosyl. sarcosyl. glycyl. L-N^nethylalanyl. N-methyl-D-alanyl. N-methyl-L-pyroglutamyl 
N-methyl-p-pyroglutamyl. alpha^nethyH.-phenylalanyl. alpha^ethyl-D-phenylalanyl, N-acetyl-alpha-aza-3^ 
(4<htoroph9nyl)alanyl. N-acetyl-aIpha^3K4-fluorophenyl)alanyl. N-acetyl alpha aza-3-{2-naphthynalanyl 
IB N^l-alpha^3-(1.naphthyl)alanyl. N-acetyl-alpha-aza-alanyl. N-acetyl-alpha-a2a4lycyI N-acetyl 
alpha-aza-sarcosyl, N-ac9tyl-alpha-a2a-3-(4-methylphenyl)alanyl. N-acetyl-alpha-aza-cyclohexylalanyl. N- 
acetyKalpha-aza-3K1-adainantyI)alanyl. N-acetyl-alpha-aza-lyrosyl(0-methyO. N-acetyl-alpha-aza^ben- 
zothienypalanyl. N-acetyMpha-aza-phenylalanyl, N-methylalph^azaijyroglutamyl. N^cetyl-alpha-a2a^2- 
Sry^ M^' ,|*ffW-alPh^a2a-3^ena»cazolyl)alanyI. N-acetyl-alpha-aza-3^3.4.5-trimethylphenyl)- 
20 atenyl. N-acetyl-alplMza^nlamelhylphenyDalanyl. ^^acetyl-N-alpha-m6lhyl-alpha-a2a-3-(2-naphthy^ 
alanyl, ^^«(»tyWI-aIpha-methyl-alpha-a2a-3K1-naphthyl)alanyl, N-acetyl-N-alpha-meUiyl-alpha-a2a-3^4- 
chtorophenyOalanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(4-fluorophenyl)alanyl, N-acetyl-N-alpha-meUivl- 
a^a-a2a-3-(4-methylphenyl)alanyl. N-ac9tyl-N-aIpha-fnethyl-alpha-a2a-3-(4-rT.ethoxyphenyl)alanyl. N-aceh^^ 
**-^*^-^f^^^^^^-^^^^^Wany\. N-acetyl-N-alpha-methyl-alpha-aza^enynalanyl N- 
^ffy^N-a^pha^ethyl-alpha-aza-alanyl. N-aoetyI-N-alpha^ethyMph8-a28*(cyclohexyl)alany^^ N-acetyl-N. 

".^T.^^,^ ''^^^^■^''^'^^^'y'' l^^e^^N^Pha^elhyl-alpha-aza-S-lbenzoxazolynalanyl N- 
aceWaWia-methyl^ N-acetyl-N-alpha-methyMpha-ai-S- 
CpentainethylphenyOalanyl and N-acelyI-N-alpha-methyl-alpha-a2a-3-(2-thienyl)alanyl phenyl)alanyl- 
« T^Z^^T.'^ T,^^ ^ consisting of L-histidyl. !5-hislidyl.' L-lryptyl. 

' ^-•n'Ptyld^ndole-njethyl), D.tryptyi{N-indole^nethyl). L-phenylalanyl. D-phenylalanyl. L-S^Z-naoh^ 
^y^-^'-^D-^S-naphthylhalanyl. L-3-{1-naphthyl)-alanyl. D-a^1-napWhyl)-alanyl. L-3-(M3en2«aJyl). 
^J^:^^'^f"^°^'^^'^y'' '-3-(3-pyridyi>-alanyl, L-3-(2Dyridyl)-alanyl. l>3-(3ivridyl)-alanyi. 0-3^2- 
SVSl r*"'^'^'^^'' D-3^2-thia20lyD-alanyl. L-3-(34»nzthienyl)alanyl. D^benzthienyl)- 
« L-3-^2-ben^enyDalanyf. D*(2-ben2tWenyl)alanyl. L-3-{2-thienyO-alanyl. D-3K2-thienyD-alanyl. L- 

^ST^^Sii;*^'^'^'^^'" "--S-CSiJyrazolyOalanyl. 0-3-(3-pyra2olyl)alanyl. L-3K4<hlorophenyl)- 
K ' u '^^^♦^'ofoPh^VOalanyl, L-3K4-fIuorophenyl)alanyl, D-3-{4-fluorophenyl)alanyl L-3^4. 
bromophenyOalanyl. D^4-bix)mophenyl)alanyl. L-3K4^rifiuorom9thylphenyl)alanyl. D-3-(4-trifluoromethy|. 
nS^^^; ';-3;(t^'™P''e''yl)alanyl, D-3K4-aminophenyl)alanyl. L-3K4-nilrophenyl)alanyl, 0-3^4- 
^ mSr^^t,^ L-3-(4-caynophenyOalanyl. D-3-(4-cyanophenyl)alanyl. L-tyi08yl(Om«hyO. IMyrosyl(0- 
r^h'' ,,'--3-(t"'fy'P''«"y'>^^- I>3-(4^ethylphenyl)alanyl. L.3K4-nitrophenyl)alanyl. ^^^4. 
m^ph9nyl)aiany^ L-3K4^K»lylaminophenyDalanyl, D-3K4^etylaminophenyDalanyl. L-methionyl. D- 
meftionyi. L-alpha-in©thy|.3-(4-chlon)phenyl)alanyl, D-alpha-methyl-3-(4-chlorophenyl)alanyl, (3SH2.34- 
tehrtydrofeoqulnoBne-^carbonyl. (3RH.2,3,4-tetrahydroisoqu!noline-3-car^nyl. S)-N- 

^»>ylaminocaibonylh{5H^.(ethylamido)glu^^^ alpha-aza-3^3.4.5-trimethylphenyl)alanyl. alpha-a2a^4. 
« '*°'™°f*fy0alanyl. alpha-a2a-3^4^ethylphenyl)alanyl, alpha-a2a-3K1-naphlhyl)aIanyl. alpha-aza-WI^ 
anartyl)alanyl. L-3H3-quinolyD-alanyl. D-3-<3Kpiinolyl)-aianyl. alpha^za-3K4-chlofDphenyDalanyl. al|^»^ 
3^fluorophenyl)alanyl. alpha-a2a^2^aph«hyl)alanyl, alpha-aza^uinolyOalanyi. alpto^ 
jw^yl jdphMza4yrosyl(0^neft^^^ alpha.aza*(2^hienyl)alanyl. alph».aza-3^3^)enzthienyi)alanyl. 

» XTTS^^^:,"^^^"^^- ^Pha-a^a-tryptypHndoleHTiethyD. alpha-ar8-tryptyl(i^ndote- 
so farnyl) NKR„H-Phenylalanyl. N-{R3i)-D-phenylalanyl. N-(R3,)-D-3K4-chlorophenyl)alanyl, N-(R3,R-3-(4. 

^terophenyOalanyl. N-(R3,)-D-3-{4-fluorophenyl)alanyl. N-(R„K-3-(4-fluorophenyOalanyl. N-(R3,VL-3J4. 

S^^I^f ^f.^"^lff"^'' N-(R3i)-D-3-(4.trifluonomethylphenyOalanyl. N.{R3,K-3-(cyclohexyDala^yirN- 

E!tft/fl°''^'^^^' N-(R3,)-L-3-(4-bromophenyl)alanyl. ^HR31H>3K4^«)mophe^yD^y^. N- 
« !?Jt it^"^ N^Ra'HM-t^^itroPhenyDalanyl. L-proVI. I^prolyl. N-<R3iH-0-methy|. 

S ^'S't^'Z"^- '?v .(f^'J-O-O^^thyHyn^syl. N.<R„)-D.tyrosyl. N-{R3,K-hiidyr N.{R3,7^ 
V:^^"^^- N-P^'H)-3^2-thienyOalanyl. N.(R3,H.-3-(2-thla2olyl)alanyl. H-fp^^yD- 

^^^^^yj' '^^^'■•^2-^y^'*y'>^'^y'' N-{R3,)-D-3-{2-pyridyl)alanyl. I^R3,hD-3l(2jphtfiyl). 

alanyl. N-(R.,H-3-(2-napMhyl)alanyl, N^R3,H-3K3^)enztWenyl)aianyl. l^ihoio-benSle^Ste^ 
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N-(R3i)-L-3-(2-ben2thienyI)aIany!. N-(R3i)-D-3-(2-b8n2thlenyl)alanyl. N-(R3i)-L-3-(S-be20xazolyI)aIanyl, N- 
(R3i)-D-3-(3-b8nzo>cazolyl)alanyl. N-(R3i)-L-3-(3 pyridyl)alany!. N-(R3i)-D-3-(3-pyridyl)alanyl, N-(R3iK-tryp- 
tyl, N-(R3i)-D-tryptyl. N-(R3i)-L-tryptyKN-indole-methyl). IM-(R3i)-D-tryptyl(N-indole-methyl), N-(R3i)-D- 
methionyl, N-(R3i)-L-m8thionyl, N-(R3i)-D-3-(1-naphthyl)alanyl. and N-(R3i)-L-3-{1-naphthyl)aIanyl. wherein 
Rsi is methyl, ethyl, propyl or isopropyl; 

C Is an amino acyl residue selected from the group consisting of L-tryptyl, D-tryptyl. L-tryptyi(N-indole 
formyl). D-tryptyi(N-indole-fonnyl). L-tryptyl(N-indole-methyl). D-tryptyl(N-indole-methyi). 5-fluoro L-tryptyl. 
5-fluoro-Otryptyl. L-phenylalanyl, L-prolyl. E>-prolyl, L-tyrosyl. D-tyrosyl, D-phenyialanyl. D-3-{3-pyridyI)- 
alanyl, L-3-(3 pyrldyl)alanyl. D-3-(3-pyridyl-N'-0)dde)alanyl, L-3-(3-pyridyl-N'K))dde)alanyi. D-3-{3-quinolyl)- 
alanyl, L-3-(3-qulno!yl)aIanyl, D-3-(3-quinolyl-N'-oxide)aIanyI, L-3-(3-qulnoIyl-N'-oxide)alanyl, D-3-(1-adaman- 
ty!)alanyl. L-3-{1-adamantyl)alanyl. L-3-(1-naphthyl)alanyl. D-3-(1-naphthyl)alanyl, L-3-(3-l)enzthienyl)alanyl, 
D-3-(3-benzthlenyl)alanyl. L-3-(2-ben2thienyl)alanyl. D-3-(2-benzthienyl)aIanyl. L-3-(3-ben20xazolyl)alanyl, D- 
3-(3-benzoxazolyl)alanyl, L-cyciohexylalanyl, D-cyciohexylaianyl, L-3-{3-indazo!yl)alanyl. D-3-(3-inda2oIyl)- 
alanyl. alpha-methyK-phenylalanyl, alpha-methy!-D-phenylalanyl. L-3-2-naphthylalanyl. D-3-2-naph- 
thylalanyl. L-O-methyltyrosyl, OO-methyltyrosyl, L-3-(4-methylphenyl)alanyl, D-3-(4-methylphenyl)alanyl. L- 
3-(pentamethylphenyl)alanyl. D-3-(perrtamethylphenyl)alanyl. L-3-(3,4,5-trimethylphenyl)alanyl, D-3-(3A5- 
trimethy!phenyl)alanyl. L-3-(4-chiorophenyl)alanyI, D-3-(4-chlorophenyl)alanyl, alpha^ethyhL-3-(4- 
chlorophenyl)alanyl. alpha-methyl-D-3-(4-chlorophenyI)alanyl, L-3-(4-trffluoromethylphenyl)alanyl. D-3-(4- 
trifIuoromethy!phenyl)alanyl, L-3-(4-fIuorophenyl)alanyl, D-3-(4-fluorophenyI)alanyl, L-3-(2-thienyl) alanyl, D- 
3-(2-thienyf)-alanyl, N-(R32)-L-3-(3-pyrldyl)alanyl. N-(R32)-D-3-(3-pyridyl)aianyl, N-{R32)-L-3-(3-pyridyl-N -ox- 
ide)alanyl. N-(R32)-D-3-(3-pyridyl-N'-oxide)alanyl. L-3-(2-thia20lyl)-alanyl, D-3-(2-thia2olyl)alanyl, alpha-aza-S- 
{1-naphthyl)alanyl, alpha-aza-tryptyl, alpha-aza-phenylalanyl. alpha-a2a-3-(2-thienyl)alanyl, alpha-a2a-3-(4- 
methylphenyl)alanyl. aIpha-aza-3-(pentamethylphenyl)alanyl. aipha-a2a-3-(2-naphthyl)alanyi, alpha-a2a-3-(3- 
benzthienyOalanyl. aipha-aza-3-{3-benzoxa2olyl)alanyl, alpha-a2a-3-(cyclohexyl)alanyl. alpha-aza-3-(1-ad- 
amantyl)alanyl. alpha-a2a-3-(4-methoxyphenyI)a!anyl, aIpha-a2a-3-(4-chlorophenyl)alanyl. alha-aza-3-(4- 
bromophenyl)alanyl, alpha-aza-tryptyKN-indole-methyl). alpha-a2a-3-(3-pyridyl)alanyl. alpha-a2a-3-(3- 
quinolyI)alany!. alpha-a2a-3-(2-thia20lyOalanyl, N-(R32)-L-3-(2-thienyl)alanyl, N-{R32)-l>3-(2-thlenyl)alanyl. L- 
3-{3-quinolyI)alanyl. I>3-(3-quinolyl)alanyl. L-3-(2-naphthyI)aIanyl. D-3-(2-naphthyl)alanyI. N-(R32)-D- 
phenylalanyl. N-(R32)-L-phenylalanyl. N-(R32>-D tryptyl. N-(R32K-tryptyI. N-(R32)-L-tryptyl(N-indole-fomiyl). 
N-(R32)-l>tryptyl(N-indoie-fonnyI), N-(R32)-L-tryptyl(N-indole-methyl). N-(R32)-D-tryptyl(N-indole-methyl). N- 
(R32)-L-3-(2-thiazolyi)aIanyl, N-(R32)-I>3-(2-thiazolyl)aianyl. N-(R82H-3K3-pyridyl)aIanyl. rHR32)-D-3-(3- 
pyridyl)alanyl, N-(R32>-D-3-(3 quinolyl)alanyl, N-(R32)-L-3-(3-quinolyl)alanyl. N-(R32)-D-3-(1-adamantyl)aianyI. 
N-(R32>-L-3-(1-adamantyl)alanyI, N-(R32)-I>3-(4-fIuorophenyl)alanyl. N-(R32)-L-3-(4-fluorophenyl)alanyl. N- 
{R32)-D-3-(4-chlorophenyl)alanyl. N-(R32)-L-3-(4-ch!orophenyl)alanyi. N-(R32)-L-3-(4-trifluoromethylphenyl)- 
alanyl, N-(R32)-l>3-(4-trifluoromethylphenyOalanyl. N-(Ra2)-D-3-(2-naphthyl)alanyl, N-{R32>-L-3-(2-naphthyl)- 
alanyl. N-(R32)-D-3-(1-naphthyl)alanyl, N-(R32K-3-(1-naphthy!)alanyl, N-(R32)-L-3-(3-benzthienyl)alanyl, N- 
(R32)-D-3-(3-benzthienyI)alanyl, N-(R32K-3-(2-benzthlenyl)alanyI, N-(R32)-D-3-(2-benzthlenyl)alanyl. N- 
(R32)-L-3-(3-benzoxa20lyI)alanyl, N-(R32)-D-3-(3-ben20xa2olyl)alanyl. N-{R32)-L-tyrosyl. N-{Rs2)-D-tyrosyl. N- 
(R82)-L-3-{3.4.5-trimethylphenyl)alanyl. N-<R32)-D-3-(3,4.5-trimethylphenyl)alanyl, N-(R32)-L-3-{4-methyl- 
pheny[)alanyl. N-{R32)-D-3-(4-methylphenyl)alanyl. N-{R32)-L-3-(pentamethyiphenyl)alanyl. N-(R32)-D-3- 
(pentamethylphenyl)alanyl, N-(R32)-L-3-(4-bromophenyl)aianyl. N-(R32)-D-3-(4-bromophenyl)alanyl. lH^2y 
L-cycbhexylalanyl, N-(R32)-D-cycloh®cylalanyl. N-(R32K-3-(3-fndazolyl)aianyl. N-{R32)-D-3-(3-inda2oIyi)- 
alanyl. N-alpha-(Ra2)-alpha-aza-3-(1-naphthyl)alanyI, N-aIpha-(R82)-alpha-a2a-3-(3-pyridyl)alanyl, N-alpha- 
(R32)-alpha-a2a-phenylalanyl, N-alpha-(R32)-alpha-a2a-3-(3-benzthienyl)alanyl. N-aIpha-(R32)-alpha-a2a-3-{2^ 
benzlhienyl)alanyl. N-alpha-(R32)-alpha-aza-3-(4-methylphenyl)alanyl, N-alpha-(R32)-alpha-aza-3-(4-mefthyI- 
phenyl)alanyl. N-alpha-{R32halpha-a2a-3-{4-chlorDphenyl)alanyI. N-(R32)-0-methyH>tyrosyl and ISKRazK)- 
methyl-L-tyrosyl, wherein R32 is methyl, ethyl, propyl or isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl, 4-hydroxyproline, L-seryl, L-seryl- 
(0-benzyl), L-seryl(OP03H2), L-serlyCO-POsMea, L-glutamine, L-alpha^beta-diaminopropyi, L-alanyl, L- 
threonyl, 2.3-diamlnopropionyI. 2-amino3-quan!dinopropionyl, 2.3-diaminoprDpionyl (wherein the 3-amino 
group is substituted with loweralkyl. 3-pyridinecarbonyl. 2-pyrazinecarbonyl or 2-lndolecartx)nyI). N-alpha- 
aza-glycyl. N-alpha-aza-alanyl. N-alpha-(Ro)-alpha-aza-glycyl. N-alpha-(Ro)-alpha-a2a-alanyl. N-(Ro)-L-sery!. 
N-(Ro)-L-seryl(0-benzyl), N-(Ro)-L-glutamine, N-{RoK-aJanyl, N-alpha-(Ro)-beta-aminopropyl. N-alpha-(Ro)- 
N-beta-ethylaminopropyl, N-(Ro)-L-seryl(OP08H2). N-(Ro)-L-seryl(0-P03Me2) and N-(Ro)-L-threonyI. 
wherem Ro is loweralkyl or allyl; 
or D is a glycosyl derivative of serine or threonine; 

E is an amino acyl residue selected from the group consisting of L-tyrosyl, L-tyrosyl(0-methyl), L-tyrosyl(0- 
ethyl), L-tyrosyl{0-P03H2). L-tyrosyK0-P03Me2), L-phenylalanyl, N-CRssK-tyrosyl. N-(R33K-tyrosyl(0- 
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methyl). N-(R33K-tyrosyKOP03H2). N-CRaaH-tyrosyKO-POsMez). 3-{2-thienyI)alanyl, 3-(3-benzthienyI)- 
alanyl. 3-{1-naphthyl)aianyI. 3-(2-naphthyOalanyI, N-(R33)-L-phenylalanyI, L-3-(4-chlorophenyl)aIanyl. L-3.(4- 
fluorophenyl)alanyl, L-histidyl, L-3-(cyclohexyI)alanyl. L-3-(4-aminophenyI)aIanyI. 1-3-(4-acetylaminophenyl)- 
alanyl, N-(R33H-3-(4-amtnophenyl)aIanyl, N-(R33) L-3-(4-acetylamlnophenyI)alanyl, N-(R33K-3-{4- 
fluorophenyI)alanyI. N"{R33)-L-3-(4^chlorophenyl)aIanyl, N-(R33H-histidyI. N-(R8aK-3-(cyclohexyl)alanyl. N- 
(R33h3-(2-thienyl)alanyl. N^R33h3-(3-benzthienyl)alanyli N-{R33>3-(1-napfithyl)alany!. N.(R33>3-(2-naph- 
thyl)alanyl, and N-(R33K-tyrosyl{0-ethyO. wherein Raa is methyl, ethyl, propyl or isopropyl; or E is 



10 



! ? 19 




or 



20 



wherein n Is 1 to 4; R30 Is hydrogen, methyl, ethyl, propyl or isopropyl; and Ri Is amino, alkylamino 
cycloalkylamino or alkanoylamrno; or Ri is -N{R3)C(0)(CH2)ffR6o or -NHC(NH(R3)) = NR4 wherein Ra is 
hydrogen. loweralkyi or cycloalkyi; R4 is hydrogen, loweralkyl, cycloalkyi, amino or cyano; ff is 0 to 6; and 
Reo is loweralkyl. dialkylamino, cycloalkyi. aryl. arylaikyl, heterocyciic. (heterocyclic)alkyl or -NHR120 
wherein R,2o is hydrogen, loweralkyl, cycloalkyi. aryl. arylaikyl. heterocyclic. (heterocycric)alkyl. amino, 
alkanoylamino or -NHRsa wherein Rcz Is toweralkyl. cycloalkyi. aryl. arylaikyl. heterocyclic, (heterocyclic^ 
alkyi or -C(0)Rg3 wherein Rsa Is loweralkyl, cycloalkyi. aryl. arylaikyl. heterocyciic or (heterocyc0c)alkyl; 
or Ri Is -C(0)R^ wherein R" is hydroxy, alkoxy. amino, phenoxy or methoxyphenyl; 
F is a D-amino acyl residue of the formula: 

30 |i I O 




or 

C(R3s)(Ras) 

wherein y is 1 to 3; R5 is Ci to Cg straight or branched chain alkyl. Ca to C7 cycloalkyi. hydroxy, alkoxy. 
thioalkoxy. aryl or a heterocyclic aromafic ring; or Rs is -(CH2)rof^ or 



wherein m is 0 to 4 and Rs Is amino, alkylamino. cycloalkylamino or alkanoylamino; or Re is -NH-C(NH{r')- 
) = NR or -N(R )C(0)(CH2)ggR65 wherein r' is hydrogen, loweralkyl or cycloalkyi; R is hydrogen, loweral- 
kyl. cycloalkyi. amino or cyano; gg is 0 to 6; and Res is loweralkyl. dialkylamino, cycloalkyi. aryl. arylaikyl, 
^ heterocyclic. (heterocycnc)alkyl or -NHRcs wherein Rse is hydrogen, loweralkyl. cycloalkyi. aryl. arylaikyl. 
heterocyclic. (heterocycnc)aIkyl. amino, alkanoylamino or -IMHRg7 wherein Rgy is hydrogen, loweralkyl' 
cycloalkyi. aryl. arylaikyl, heterocydfc. (heterocycric)alkyl or -C(0)R68 wherein Res Is loweralkyl. cycloalkyi' 
aryl, arylaikyl. heterocyclic or {heterocycIic)aIkyl; 

Ra* is hydrogen, methyl, ethyl, propyl or isopropyl; and Ras and R36 are independently selected from 

hydrogen and loweralkyl; 

or F Is a D-aminoacyl residue having the fonnula: 
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(CH2). 



V 



o 



wherein z is 0 to 3 and R37 is hydroxy, alkoxy, phenoxy. amino or p -methoxyphenyl and R34 is hydrogen, 

methyl, ethyl, propyl or Isopropyl; 

or F Is a glycosyl derivative of D-serine or D-threonine; 

G is an amino acyl residue selected from the group consisting of L-leucyl. L-isoIeucyl,. N-(R38Hso!eucy!, 
norleucyl. N-(R38)-norleucyi. L-N-(R38)Ieucyi, alloisoleucyl, valyl, norvalyl, seryl(0-t-Bu), tyrosyl, tryptyl. 2- 
aminobutyryl. L-(cyclohexyI)aIanyl. L-N-(R38)-cyclohexylalanyl. N-(R38)-valyl. phenylalanyl, N-{R3b)- 
phenylalanyl, N-<Ra8)-tryptyi, N-(R38)-tyrosyl, seryI(0-P03H2), seryl(0-P03Me2). N-{R88>-seryK0-P0aH2). N- 
{R38)-seryl(OPOaMe2), prolyl, pipecolyl, seryl and N-(R38)-seryl, wherein Rss Is methyl, ethyl, propyl or 
isopropyl; 

or G is a glycosyl derivative of serine or threonine; 
or F and G taken together are 




wherein R+7 Is hydrogen, loweralkyi, 3-lndolylmelthyl, 2-naphthylmethyl, benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substltuent selected from halogen, hydroxy and methoxy and 

Roo is loweralkyi; 

iH Is an amino acyl residue of the formula: 

"Y^ or ^"V^ 



(CH2)j, {CH2)p 



wherein p is 1 to 4; Ras is hydrogen, methyl, ethyl, propyl or Isopropyl; and Ra is amino, alkylamino, 
cydoalkylamlno or alkanoylamino; or R9 Is -N(Ri,)C(OKCH2)m.R7o or -NH-C(NH(Rii»=NRi2 wherein Rn 
Is hydrogen, toweralkyi or cyctoalkyl; R12 is hydrogen, loweralkyi, cycloalkyi, amino or cyano; hh is 0 to 6; 
and R70 is loweralkyi, dialkylamino, cycloalkyi. aryl, arylalkyl. heterocyclic. {heterocyclic)alkyl or -NHR71 
wherein R71 is hydrogen, Iwoeralkyl. cycloalkyi, aryl, arylalkyl. heterocyclic, (heterocycIic)alkyl, amino, 
alkanoylamino or -NHR72 wherein R72 is hydrogen, loweralkyi. cycloalkyi. aryl. arylalkyl, heterocycBc. 
(het©rocycnc)aIkyl or -C(0)R73 wherein R73 Is loweralkyi. cycloalkyi. aryl, arylalkyl. heterocyc lie or 
(heterocycnc)alkyl; 

or R9 is ir*C{0)- wherein R~ Is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyl; 

I is an Imino acyl or afiphatic amino acyl residue selected from the group consisting of L-prolyl. L-plpecolyl, 

alpha-azaiDrolyl. trans-beta-amlnocylopentanecartwnyl, cis-beta-aminocyclopentanecart)onyl, 3-{loweralkyl)- 

prolyl, N-methyl-L-alanyl, N-methyl-norvalyl, 1-dihydroisoindole-2-L-carbonyl and tWazoridine-5-l-cartx)nyl; 

and 

J is 1-pynt)ndlnyl, 1-plperidlnyl, 4-morphonnyI. or an amino acyl residue selected from D-alanylamide, L- 
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alanylamide, glycylamlde. sarcosylamlde, N.(R4ohD.alanyIamide, N-{R4o)-L-alanylamlde. N-(R4o)-beta-L- 
alanylamide, N-(FUo)-beta-D-alany!amide, L-2-amlnobutyryIamfde. D-2-aminobutyryIamide. N-(FUoK-2- 
aminobutyrylamide. N-(FUo)-l>2-aminobiJtyrylamide. L-serylamide, D-serylamide, N-(FUo)-L-serylamido N- 
(FUo) D-serylamide, N-(R4o)-L-norvalylamlde. N-(FUo)-D-norvalyIamlde. L-norvalylamide. D-norvalylamide or 
5 alpha-aza-alanylamide, wherein R^o is methyl, ethyl, propyl or Isopropyl; or J Is -NHRa or -NHCHaCONHRs 
wherein Rs Is hydrogen. loweraBcyl. cycloalkyl, fluoro substituted loweraikyi or hydroxy substituted lowerai^ 
kyl; 

or J fs -N(Ri32)N(Ri33hC(0)-NH-Ri3 wherein Ria Is hydrogen, loweraikyi. cycloalkyl. hydroxy substituted 
loweraikyi or fluoro substituted loweraikyi and R,32 and Risa are independently selected from hydrogen 

10 and loweraikyi; or a pharmaceutically acx:eptable salt thereof; with the proviso that the amide bond between 
at least one of the pairs of residues A-B. C-D. D-E. E-F. F-G. G-H. H-l. or W is alkylated on the 
nitrogen atom of the amide bond linking the two residues and with the proviso that the compound is not 
(pyro)GIu-His-Trp.Ser-Tyr-Gly-N-Me-Leu-Arg.Pro-GI^^^^ (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu.Arg. 
Pro-GlyNH2, (pyro)GIu-Hls-Trp.Ser-Tyr.GIy.N-Me-LBu-Aip-Pro-NH2. or (pyro)Glu-His.Tip-Ser-Tyr-D-Trp-N. 

IS Me-Leu-Arg-Pn>-NH2. r j ^ 

3. The compound of Qalm 2 wherein A Is N-acetylsarcosyl, (pyro)-L.glutamyl. (2>-N-(ethylaminocarbonyl)- 
(5)-N-ethyiamidogIutamyI. L-N-acetylprolyl. N-acetyl-D-3-2-naphthylalanyI. N.acetyI-L-3-2-naphthylalanyI N- 
acetyl-D-3-1.naphthylalanyl. L-N-acetyl-N-methylalanyl. N-acetyf L-prolyl. N.acetyl-D-3,4-fluorophenylalanyl. 
N-acetyl-L-delta^'Voiyl or N-acetyl-D-3,4-chlorophenylalanyl; 
20 B is L-hlstidyl, L-phenylalanyl. tryptyl, D-tryptyl, D-3-4-chIorophenyIaIanyl, I>3-4-fluorophenylalanyl E>3- 
phenylalanyl. D-3-2-naphthyIalanyI, 3-2-D-thienylaJanyI, 3-2-thienylalanyl. I>3-2.pyridylaIanyl. N-mettiyH- 
phenylaJanyl. N-methyl-D-phenylalanyl. N-methyl-L-hlstidyl. N-methyl-D~3-4-chk>rophenylaianyl, 0.3-2- 
thiazolylaianyl. N-methyl-3-4-fluorophenyialanyI or D-3-4-chlorophenyIalany!; 

C is L-tryptyl. D-tryptyl. L-S-S-pyridylalanyl. D-3-3-pyridylalanyl, N-methyl-D-3-3-pyridylaIanyl. D-O-methyl- 
25 tyrosyl. L-l-naphthylalanyl. D-l^naphthylalanyl, EM-chtorophenylalanyl. L-4K:hlorophenylaIanyi. N-methyH- 
naphthylalanyl. N-methyl-tryptyl. N-methyhOtryptyl, N.methy!-3-4-chlorophenylaIanyl. N-methyl-D-3.2- 
thienylalanyl. D-3-2-thienylaIanyI. N-methyM)-methyltyrosyl. N-methyl-O-methyl-D-tyrosyl or L-O-methyl- 
tyrosyl; 

D is N-methyl-L-seryl. N-methyl-alanyl. N-methyl-threonyl. N-methyl-seryl(O-benzyl). seryl, threonyl. alanyl. 
30 seryl(O-benzyl). N-2-methy|.N-3.amlnopropyl or N-2-methyWv|-3.ethylamlnopropk)nyl; 

E is tyrosy!, N-methyltyrosyl, phenylalanyl. N-methyl-phenylaianyl, O^methyl^tyrosyj, N-methyK>-methyl- 
tyrosyl, lysyl{N-epsnon-nlcotinyI) or N-methyHysyl{N-epsnon-nicotinyI); 

F Is CHeucyl. D-Iysyl. D-lysyl(N-epsilon-nicotinyf). D-tryptyl. D-seryI(0-t-butyl), D-2-naphthylaIanyl. D-lysyl- 

(N-epsiton-isprppyl), N-methyl-D-tyrosyl. N-methyl-D-seryl(O-t-butyl). D-tyrosyl. D-seryl. N-methyl-D-leucyl 
35 N-methyl-D-tryptyl. N-methy|.D-2-naphthylalanyI. N-methy|.D-2-naphthylalanyI. N-methyl-D-cyctohex^ 

ylalanyl, N-methy|.D-lysyl(N-epsilion-nicotinyl) or D-cyclohexylalanyl; 

G Is L-leucyl. L-N-methylleucyl. N-methyhcyclohexylalanyl or L-cyctohexylalanyl; 

or F and G taken together is 2-(S.3-amlno-2.oxo.pynrolldin-1.yI>-S-2-isopropylmethylacetyI; 

H is L-arginyl. N-methylarglnyl. lysylCN-epsflon-isopropyl) or N-methyWysyKN-epsilon-isopropyl- 
40 I is L-prolyl, L-pipecolyl or N-methyi-L-alanyl; and 

J Is N-ethyl. glycylamide, azaglycylamlde or D-alanylamlde. 

4. A compound selected from the group consisting of: 

N-Ac-D-4.CI-Phe-D-4.Cl-Phe-D-2-Thia.N-Me-Ser-Tyr-D-Lys-Uu-Arg-^^^ 

N-Ac-D-4-Cf-Phe-D-4-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pn^^ 
45 N-Ac-D.4-CI-Phe^>4-CH3he-D-2-Thia-Ser-Tyr^ 

^^Ac.D.4-C^Phe-^^Me.D-4-a-Phe-D-2.TWa^er-Ty^-D-Lys^^u-A^^^ 

N-Ac-D-4-Cl.phe-D-4-CI-Phe-D-2-Thla-Ser.Tyr-h^Me.D-Lys-Leu-Ar^ 

N-Ac^>2-Nal-N-Me-D-4<3-Phe-D.3-Pa|.Ser-Lys{N.epsilon-ni 

epslk)n-isopropyl).Pro.D-AlaNH2; 
60 N-Ao-D-4-CI-Phe-D.4<5l-Phe.D.2-Thia-Ser-N-Me.Tyr-D-Lys-Uu^ 

N-Ac-D-4^:i-Phe.D-4-CI-Phe-C>2.Thia-N-Me-Ser-Tyr-D-Lys-Leu-Arg-Pro-D-^^^ 

N-Ac-D-2-NaI-D•4-CI.Phe-D-3-Pal-^^Me.Ser--Lys(^|.epsllon-nlro^ 

epsilon-isopropyl)-Pro-D-AIaNH2; 

pyro^Glu-His-Trp Ser-N-Me-Tyr-D-Leu-Arg^ProNHEt; 
55 pyro-GIu-N-Me-Phe-Trp-Ser-Tyr-D-Trp-D-Leu-Arg-ProNHEt; 

pyrDQIu-Hls.Trp-Ser-N-Me-Tyr-D-Ser(0-t-butyI)-Leu-Arg-ProNHEl; 

pyro-QIu-His-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-ProQlyNH2; 

pyro-Qlu-Hls-Trp-Ser-NHite-TyMJ-Trp-Leu^ 
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pyrt>-Glu-Hls-Trp-Ser-N-M©-Tyr-[>Trp-N-Me-Leu-Arg-Pro-Gly-NH2; 
pyro-Qlu-Hls-Trp-N-MeSer-N-Me-Tyr-D-Trp-Leu-Arg-Pro-NHEt; and 
N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Th!a-Ser-Tyr-D-Lys4.eu-N- 

5. N-Ac-D-2-Nal-I>-4-Cl-Phe-D-3-PaJ-Ser-N-Me-Tyr-l>Lys{N-epsnonHti(X3tinyl^^ 
6 Pro-D-AlaNKfe; or a pharmaceutically acceptable salt thereof. 

6. An LHRH agonist compound of Claim 1 for use in Increasing of suppressing levels of sex hormones in 
male or female mammals by administration to a host in need of such treatment of a therapeutically effective 
amount of said compound. 

7. An LHRH antagonist connpound of Claim 1 for use in suppressing levels of sex hormones In male or 
10 female mammals. 

8. A pharmaceutical composition for increasing or suppressing levels of sex hormones in male or female 
mammals, comprising a pharmaceutical earner and a therapeutically effective amount of an LHRH agonist 
compound of Claim 1 . 

9. A pharmaceutical composition for suppressing levels of sex hormones in male or female mammals, 
75 comprising a pharmaceutical carrier and a therapeutically effective amount of an LHRH antagonist com- 
pound of Claim 1. 

10. Use of a compound of Claim 1 in combination with a therapeutically effective amount of an 
antiandrogenic agent for suppressing levels of sex hormones in male or female mammals. 

1 1 . Use of an l-HRH antagonist in combination with a therapeutically effective amount of an antiandrogenic 
20 agent for suppressing levels of sex hormones in male or female mammals. 

12. A process for the preparation of a compound of Claim 1 comprising sequentially coupling suitably 
protected amino adds or amino acid analogs, followed by removal of the protecting groups. 

13. The process of Claim 12 wherein sequences of two or more suitably protected amino acids or amino 
acid analogs are coupled and Itis resulting peptides are coupled, followed by removal of the protecting 

25 groups. 
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RELATIVE CONCENTRATION 
(NORMAUZED TO 7 MIN VALUE) 




8 

o 



X« (pyro) Gfu-Hfs -Trp-Ser-Tyr-D-Lfiu-Leu- Arg- 
Prt)-NHEt 

0«(pyro)6lu-Hi5-Trp-N-Me-Ser-Tyr-D-Leu- 
Leu-Arg-Rno-NHEt 
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